Oa 





VO 


ON THE COVER 


NE day in the spring of 1950 Paddy 
WO ecoteen who is part Navajo Indian 
and part Spanish, overheard two men on 
a street corner in Grants, N. Mex., dis- 
cussing a piece of rock one of them was 
holding. Paddy gathered that it contained 
a mineral called uranium and that the 
Government wanted more of it badly. He 
decided to keep his eyes open for it while 
riding around on horseback among his sheep. 

Not long afterward, near Haystack Moun- 
tain, Paddy spotted some yellowish rock 
that looked like the piece he had seen. He 
took a sample to his old friend Mayor 
Carroll Gunderson who runs a general store 
in Grants. Gunderson didn’t know what 
it was and referred Paddy to some students 
from a mining school who happened to 
be in town. They said the rock was car- 
notite but that it was worthless. 

The specimen came from land owned by 
the Santa Fe Railroad, and word of the 
find reached the road’s mining engineer, 
Thomas O, Evans, in Los Angeles, Calif. 
He investigated and determined that the 
yellow mineral was tyuyamunite which con- 
tains calcium, uranium and vanadium and 
had been found in only a few other places. 
The pure mineral contains from 48 to 55 
percent uranium oxide. The question was 
and still is, how much of it is there around? 
The Santa Fe has been carefully prospect- 
ing the area ever since last winter. In- 
dications are favorable, but the value of 
Paddy’s find has not yet been definitely 
determined. 


IN THIS ISSUE 


LTHOUGH the uses of aluminum are 

legion, and every housewife is familiar 
with the metal, it is closely bound up right 
now with national security through its in- 
tensive application in military aircraft. 
Only a nation that has adequate resources 
for generating electricity can make alu- 
minum economically or in large quantities. 
To extract a ton of metallic aluminum from 
alumina requires enough current to light 
the average dwelling for fifteen years. Our 
leading article gives the high lights of 
aluminum production. 


N HIS article on ‘Power from the Wind,” 

(page 263) Dr. Penrose S. Albright gives 
convincing reasons why more advantage 
should be taken of the free winds that 
blow from every quaiter. Windmills were 
first used as !ong ago as the twelfth century 
to grind grain, later to pump water, and 
now several countries are making serious 
efforts to develop wind turbines to conserve 
coal in the production of electricity. 


RANIUM production in this country 
\ is now largely confined to a vast area 
in Colorado, Utah, Arizona and New Mex- 
ico called the Colorado Plateau, but recent 
new finds in and around Grants, N. Mex., 
promise measurably to increase the output. 
rospectors and geologists are keeping up 
an unceasing search for the raw material 
from which to extract the uranium iso- 
topes for our advancing atomic-energy pro- 
gram. Page 267. 


RON ore was discovered on the Menom™ 

inee Range of Michigan a hundred years 
ago and was observed locally by a colorful 
celebration. See page 272. 
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Aluminum — 
a Metallurgical Marvel ALUMINUM AND GLAss 


The east and west walls’ of the » 
39-story United Nations Secreta; 
Building in New York City are 
ally transparent. They are, in eff. 
Finding of Economical Reduction ; two large windows each set in 


nay ge mg en Pare 544 { 
sf : : on the edge o: e Kast River, { 

Process Brought Once Costly bs structure will accommodate 3000 
Metal into Widespread Use : sagged g py — pees 
: There are 2700 greenish-bl; 
glass spandrels in a network of na 
row-faced aluminum framing membe 
on each of the 287-foot-wide sid. 
The other two walls are windowle 
and faced with gray Vermont marble 


PHOTOS, THE ALUMINUM ASSOCIATION 








ALUMINUM APPAREL 


The lining of the coat the young lady 
is displaying is made of Milium one 
side of which has been sprayed with 
fine particles of aluminum which act 
as tiny mirrors to reflect back much 
of the body’s radiated heat. Tests 
have shown that a thin fabric so coat- 

will be as warm as a blanket ten 
times as thick. Only rayon satins, 
twills and crepes are now being treat- 
ed in this manner, but it is known 
that the process can be used on wool, 
cotton, nylon and orlon. Consumers 
may soon see a great deal of these 
materials in clothing, draperies and 
bedding. Another feature of Milium- 
lined garments is that they reflect the 
sun's heat outward, making the fabric 
suitable for summer clothes. 


RUGGED APPLICATION 


To lighten them for easier handling, 
some parts of rock drills and accessory 
equipment are now made of aluminum 
or its alloys. The Ingersoll-Rand ma- 
chine shown at the right rides on an 
aluminum shell, and the same material 
is used for the safety clamp, cone clamp 
and the piston of the pneumatic column 
on which the drill is mounted. 
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QUICK BRIDGE JOB 


The U. S. Army Corps of Engineers 
can put together a bridge like the one 
shown above in short order. The pon- 
tons are of aluminum and the deck 
is assembled of specially constructed 
aluminum-alloy members. The carry- 
ing capacity of the span is 60 tons. 


OST abundant of all the metallic 

elements in the Earth’s crust 

and never found in the native 
state, aluminum is one of the metals 
that are highly resistant to separation 
from nature’s compounds and has for 
centuries posed an aggravating problem. 
Not until 1825 was it isolated in the 
laboratory of the Danish scientist Hans 
Oersted, and twenty years elapsed be- 
fore a few milligrams were recovered 
through a different method by Ger- 
many’s Frederick Wohler. The latter 
was able to tell the world that aluminum 
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TRANSMISSION LINE 


The cables of this Bonneville-Grand 
Coulee transmission line of the Bonne- 
ville Power Administration are com- 
posed of steel-reinforced aluminum. 
Aluminum cables have been used since 
1897 for carrying electricity, and the 
practice of giving them a steel core 
began in 1909. More than two mil- 
lion miles of such lines, in a wide 
range of sizes, now span the country. 


is a shining, lightweight, malleable metal. 

A few years later Henri Sainte-Claire 
Deville, a French chemist, improved 
upon Wobhler’s technique and showed 
a bar of aluminum at the Paris Ex- 
position of 1855. With funds provided 
by Emperor Napoleon III, who wanted 
lighter equipment to increase the mo- 
bility of his army, Deville continued 
his experiments and in 1859 produced 
2 tons of the prized metal—not enough 
to help Napoleon but sufficient for wide- 
spread research. The price per pound 
dropped to $17 with Deville’s “com- 
mercial’? development—a remarkable 
drop from the 1852 quotation of $545. 

With that global introduction -and 
promotion, scientists everywhere accept- 
ed the challenge to find a satisfactory 
large-scale process for the recovery of 
illusive aluminum from its associate ele- 
ments. Failure became the rule of the 
laboratories, and years slipped by with 
only the eliminated avenues of approach 
chalked up as “progress’”’ in the quest. 
Then the answer came. In 1886 the 
present method of obtaining the metal 
by electrolysis from a solution of alu- 
mina in molten cryolite was worked out 
simultaneously and independently by 
two 22-year-old men on opposite sides 
of the Atlantic Ocean—Charles Martin 
Hall in America and Paul L.T. Heroult 


in France. Pittsburgh financiers came 
to Hall’s aid and organized the Pitts- 
burgh Reduction Company, which be- 
gan making aluminum on Thanksgiving 
Day, 1888. That firm later became the 
Aluminum Company of America. He- 
roult obtained financial backing from a 
group of Swiss businessmen who formed 
the Aluminum Industrie Aktiengesell- 
schaft. 

A production of 1400 million pounds 
annually while still in the test-tube 
stage—that’s the story of aluminum in 
America. Fields of application of this 
metal are steadily increasing, and mil- 
itary and industrial expansion keep the 
current demand active. Research en- 
gineers are busy devising new uses, and 
metallurgists are continually being called 
upon to turn out new aluminum al- 
loys to meet stringent specifications. 
Physicists and chemists have never re- 
laxed in their search for a less expensive 
means of recovering the element from 
nature’s tightly bound chemical com- 
binations. Although the rapid growth 
of the industry has made the metal a 
part of all our lives, aluminum is"still 
an infant servant of mankind. 

While the United States had kept 
pace with aluminum requirements in 
the matter of facilities for the extrac- 
tion of the mineral from ore, the situa- 
tion as to the expansion of the industry 
is tight. Domestic reserves of the prin- 
cipal ore—bauxite—are limited, and for- 
eign sources are being drawn upon exten- 
sively so as to conserve our supply. Pros- 
pectors are active in the search for baux- 
ite, and efforts are being redoubled to de- 
velop an economically feasible process 
for the recovery of aluminum from low- 
grade bauxites and from other minerals 
such as clays containing appreciable 
quantities of aluminum. Too, additional 
domestic blocks of cheap electric cur- 
rent essential to its reduction must be 
made available, and steps are being 
taken to overcome this stalemate. 

Bauxite derived its name from the 
village of Les Baux, France, where a 
French chemist, Berthier, discovered a 
high-alumina earth in 1821. The des- 
ignation is now broadly applied to several 
different though similar minerals such as 
boehmite, gibbsite and hydrargillite. Alf 
are hydrates of alumina with varying 
proportions of water to alumina in the 
compound. Found in many parts of the 
world, it is generally confined to torrid 
damp areas—is typically a mineral of 
tropical and subtropical regions. It is 
the product of ages of leaching under 
hot, wet conditions from prehistoric 
rocks high in silica and alumina and 
ranges widely in color from pure white 
where no iron is present to dark red 
where the iron-oxide content is high. 

Europe gets her bauxite from France, 
Hungary, Italy, Yugoslavia and Greece. 
It is found in Spain, Romania and 
Russia and produced in China, India, 
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Malaya, the Netherlands Indies, and 
Australia. In Africa there are deposits 
in Nyasaland, the Gold Coast, French 
Guinea and Mozambique. We are in- 
terested in supplies from British Guiana, 
Surinam and Brazil in South America, 
and of most recent recognition are the 
West Indies deposits in Jamaica, Haiti 
and the Dominican Republic. The most 
important of our domestic reserves lie 
in Arkansas, and lesser amounts are 
scattered throughout Alabama, Georgia, 

















cstetiseeme ene 


Mississippi, Tennessee and Virginia. 

Present production of bauxite in the 
United States is taking care of less than 
40 percent of our requirements. Ship- 
ments from Indonesia to our shores 
have been maintained at a moderate 
rate; the African Gold Coast, British 
Guiana, and Brazil are potential sup- 
pliers; while Surinam is providing us 
with about 75 percent of our imports. 
But the brightest spot on the aluminum- 
ore horizon so far as we are concerned 
is Jamaica. That island, with an area 
of 4193 square miles just south of Cuba, 
is blessed with extensive deposits. To 
our gulf ports it is 2500 miles from 
Surinam, as against only 1000 miles 
from Jamaica. This shorter haul, be- 
sides the saving in cost, offers a definite 
advantage in case of war because the 
danger of attack by enemy submarines 
is proportionately reduced. ‘The sig- 
nificance of this is brought home to us 
by the fact that more than 100 bauxite 
ships, exclusive of convoys, were de- 
stroyed by underwater boats in the 
Caribbean during 1942-43. 

Jamaica ore is superior to ours in 
that it has a higher alumina content, 
is lower in silica, and contains a negli- 
gible percentage of iron (iron is the 
second common bauxite impurity, silica 
the first). Officials of Reynolds Jamaica 
Mines, Ltd., a subsidiary of Reynolds 
Metals Company, stress the importance 
of the Jamaica ore because it will enable 
them to extend the life of the Arkansas 
deposits and the organization’s large 
Hurricane Creek plant located in that 
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BY LAND, WATER AND AIR 


Aluminum is stealing the transportation show. The train pictured, is American 
Car & Foundry Company's new experimental unit “Talgo” in which aluminum 
is chiefly responsible for a reduction in weight of 75 percent, as compared with 
a steel train of the same capacity. A “coach” is composed of four passenger units 
and one equipment unit containing brake and air-conditioning apparatus, control 
lockers, washrooms and a kitchenette. The ‘Pvt. Joseph F. Merrell’’, top, is one of 
three new 290-foot ferry boats plying between Manhattan and Staten Island in 
New York Harbor and is capable of carrying 3000 passengers and 45 vehicles. 
Most of its 200,000 pounds of aluminum is in the superstructure. Military aircraft 
take the lion’s share of our production of aluminum metal. A Martin XB-51 ground- 
support bomber is pictured in the center taking to the air. It is propelled by three 
powerful jet engines. 


state. By mixing the ore from the two 
sources it will be possible to use the 
low-grade Arkansas ore that could other- 
wise not be treated by existing processes. 

All four of the principal North Amer- 
ican producers of aluminum are vitally 
interested in the West Indies ore, of 
which there is an estimated aggregate 
reserve covering all grades of 350 mil- 
lion tons (about 90 percent in Jamaica) 
or, roughly, seven times as much as all 
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our known domestic deposits. Only 
Jamaica Bauxites, Ltd., a subsidiary of 
Canada’s Aluminum, Ltd., and Reynolds 
Jamaica Mines are striving towards ear- 
ly production. The Reynolds develop- 
ment is the larger, with a planned ex- 
penditure of $14,500,000. Both are par- 
tially financed with ECA funds repay- 
able in aluminum metal to the United 
States stockpile. The other producers 
are the well-established Aluminum Com- 
pany of America and the Kaiser Alum- 
inum & Chemical Corporation. 

Bauxite is normally found in the 
earth’s crust in beds or pods of irregular 
dimensions. Much of it is at or near 
the surface so that open-pit mining 
methods can be employed. As surface 
ore has been exhausted, deeper deposits 
have been sought and underground min- 
ing resorted to. In recent years about 
one-fourth of the domestic ore has come 
from below ground. Normal practices 
are generally followed in exploring for 
and delimiting ore bodies, as well as in 
both open-pit and underground mining 
operations. However, the physical char- 
acteristics of bauxite differ so much from 
bed to bed that little standardization 
has been possible with respect to under- 
ground work. The texture of the mineral 
varies considerably. It may be hard and 
dense, porous and spongy, or pebbly, 
soft and chalky, even plastic. A modi- 
fied room-and-pillar system is favored 
for most operations below ground, 
though irregularities near the extremities 
of deposits may lead to the use of di- 
verse mining methods and the display 
of a good deal of ingenuity to obtain 
maximum extraction. 

The principal difficulties encountered 
in underground mining are usually at- 
tributable to the characteristically un- 
stable roof and floor which are normally 
of clays and sands that must be kept 
out of the ore at all cost. Cave-ins and 
“squeezes” are always imminent and 
must be guarded against. Roofs often 
will not stand unsupported in large open- 
ings, and supports are both expensive 
and hard to install effectively. Hence, 
small headings that discourage broad 
mechanization are generally found. 
While drilled and blasted ore has been 
commonly mucked by hand, mechanical 
loaders have been successfully applied 
in some instances. 

Variations in the ore’s physical prop- 
erties give rise to problems in prepar- 
ing it for market. The choice of crushing 
and screening equipment largely depends 
upon its peculiarities in the matter of 
texture. The modern mill must contain 
machinery to wash excess silica from 
the raw materials. Where the iron con- 
tent is appreciable, magnetic or electro- 
static separators are employed to get 
rid of that impurity. Manufacturers 
of abrasives want the chemically com- 
hined water removed from their baux- 
‘te, and that calls for calcining. All 
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products of the mill are dried before 
shipment. 

The aluminum market takes the lion’s 
share of the bauxite (about 85 percent 
in this country). Next in the order of 
consumption are: abrasives with syn- 
thetic corundum obtained by fusing 
bauxite, chemical salts such as alumi- 
num sulphate, aluminum chloride, alumi- 
num fluoride and sodium aluminate; 
and high-temperature and acid-resist- 
ant calcium-aluminate cement. It is al- 
so used in the oil industry as an adsorp- 
tion medium in oil purification; in the 
making of high-alumina refractory ma- 
terials; and as a low-density insulating 
material. 

Direct extraction of pure aluminum 
metal from even the best grade of baux- 
ite is not possible. First the bauxite 
(aluminum hydrate with impurities) 
has to be converted into alumina (alu- 
minum oxide, Al 03) from which the 
metal can be recovered electrolytically. 
There has been no better process devised 
for getting the impurities out of bauxite 
than that invented by Karl Josef Bayer, 
which was patented in Germany in 1888 
and in the United States in 1894. 

Modifications and improvements have 
been made since the first Bayer plant 
was built at Woburn, Mass., in 1894, 
but basically the treatment remains the 
same. The bauxite is reduced to pow- 


der by grinding, mixed with a hot solu- 
tion of sodium hydroxide (caustic soda), 
and pumped to pressure digesters where 
the aluminum hydroxice is dissolved to 


form a sodium-aluminate solution. The 
impurities in the bauxite remain in a 
solid state and are removed by filtra- 
tion. The solution is then transferred 
to large tanks where slow cooling re- 
sults in the precipitation of the alumi- 
num hydroxide. After it has been washed 
free of the caustic soda and been calcined 
it is alumina. 

It takes from 4 to 6 pounds of bauxite 
ore and 10 kw-hrs of electricity to pro- 
duce a pound of aluminum metal. The 
high rate of consumption of electrical 
energy is the real bottleneck in the 
industry. The Hall-Heroult process, the 
key to the world’s commercial alumi- 
num, is an electricity “hog.” This means 
that it is an expensive one unless tied 
to a source of cheap power—unless re- 
duction plants are situated near large 
hydroelectric stations. An exception is 
the new Aluminum Company of America 
plant at Point Comfort, Tex., where 
direct current is generated by internal- 
combustion engines fired with natural 
gas from nearby fields. Another one 
shortly to be built by the same concern 
near Waco, Tex., is to use electricity 
generated by a steam plant burning 
lignite (sub-bituminous coal) from a 
large deposit. 

By improving techniques and proc- 
esses, by expanding production to the 
point where the unit cost is low, and 
by locating reduction works near sources 
of cheap electric power the cost of alu- 
minum metal to the consumer has been 
cut to its present level of nineteen cents 





PNEUMATIC RIVETING 


Sewing the aluminum skin on aircraft might appear to be a tedious job, but 
the Ingersoll-Rand riveting hammer shown here makes it a speedy operation 


with a minimum of effort on the part of the workers. Parts of many pneumatic 


tools are of aluminum to keep them light and readily maneuverable. 
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a pound. But hydroelectric plants in 
this country are overloaded, and the 
growing aluminum industry must look 
to new stations unless science finds a 
satisfactory substitute for the Hall-He- 
roult process. Only in an emergency, 
when the cost of aluminum is no object, 
can this country utilize the reduction 
capacity it built up during World War 
II. War-born plants maintained as 
stand-bys have a total annual capacity 
of 325 million pounds. Others have 
been sold with the proviso that metal be 
available for military purposes within a 
year after purchase. 
Power-development prospectors have 
their eyes on Alaska; and Canada, which 
is now supplying us with about 20 per- 
cent of our primary aluminum, may 
take advantage of more of her huge 
potential water-power resources. Ex- 
periments with cheap and abundant fuels 



























MINING BAUXITE 


Most bauxite, principal ore of alumi- 
num, is fortunately found at or near 
the surface so that high-tonnage, low- 
unit-cost open-pit mining methods can 
be used. The view at the right shows 
a Bucyrus-Erie shovel loading ore from 
such a working into a Euclid truck. 
Most domestic bauxite is mined in Ar- 
kansas, where several deposits are at 
depths that preclude open-pit opera- 
tions.“ One economical and efficient 
way of loading ore underground is by 
a slusher or scraper-hoist arrangement 
like that pictured above. The slusher 
is powered by an Ingersoll-Rand 3- 
drum hoist. 
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for generating electricity may soon prove 
successful. So now we see a race to 
harness inexpensive electric current to 
treat West Indies ore shipments that 
are expected to be large enough to keep 
the aluminum supply ahead of the de- 
mand. 

The reduction of aluminum from 
aluminum oxide is not a complicated 
process and remains essentially the same 
as when devised in 1886. The elec- 
trolytic cell in which the aluminum is 
liberated from the oxygen in the com- 
pound has a carbon anode and a carbon 
cathode, the latter forming the lining 
of the cell. Cryolite is admitted and 


fused by an electric current before the 
alumina is introduced. As the current 
passes through the bath, decomposition 
of the alumina takes place. The alumi- 
num metal settles on the bottom and 
is tapped off to form pigs, while the 


oxygen combines with the carbon of the 
anode to bubble through the crust of 
the melt and escape. It is a continuous 
cycle, with intermittent additions of 
alumina and tapping. About % pound 
of carbon electrode is consumed for 
every pound of metal obtained. A re. 
melt is required to remove dross and 
bath material that pours out with the 
metal, and alloying can be accomplished 
at this point. The principal alloying 
elements are copper, silicon, magnesium, 
manganese, zinc, nickel, iron and chro. 
mium. 

In addition to the recovery of metal 
from bauxite there is another important 
source—scrap. This secondary produc- 
tion is no small industry in itself. There 
are two kinds of scrap: primary alum- 
inum—such as clippings, grindings, bor- 
ings, sheet trimmings, foil, wire, cable, 
rejected forgings, extrusions and cast- 
ings—which generally goes back into 
the primary aluminum circuits except 
for some that serves to augment old 
scrap in alloying melts. The second kind 
represents discarded articles and may be 
as large in volume as primary scrap. 
Some 50 smelters throughout the United 
States purchase this material to produce 
casting alloys for sale to more than 3000 
independent foundries and die casters. 
The yield of scrap in 1950 has been 
estimated at 500 million pounds. 

One has only to look around to see 
expressed the adaptability and useful- 
ness of aluminum and its alloys. It 
can be rolled into foil one-tenth the 
thickness of a sheet of newspaper, or 
cast into huge shapes. It can be drawn, 
extruded, stamped, spun, forged, ma- 
chined, welded and riveted. In addi- 
tion to remarkable workability and light- 
weight (specific gravity 2.70), it features 
high electrical and thermal conductiv- 
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ALUMINA FROM BAUXITE 
The horizontal cylinders, right, are di- 
gesters in an alumina plant where 
finely ground bauxite ore is mixed 
with a hot solution of caustic soda 
under pressure. The caustic soda com- 
bines with the aluminum hydroxide to 
form sodium aluminate, which is then 
separated from the impurities in the 
ore in filter presses such as the one 
shown below, which is being cleaned. 
The sodium aluminate passes through 
the filter and on to precipitation tanks, 
while the undissolved waste compo- 
nents of the ore are scraped from the 
face of the filter for disposal. 


ity, good light and heat reflectivity, and 
resistance to corrosion. Commercial alu- 
minum has a tensile strength of 13,000 
psi, and some alloys test as high as 
80,000 psi. 

An idea as to where the metallic 
aluminum goes is obtained from the 
following 1950 tabulation made by a 
major primary producer: Building prod- 
ucts, 19 percent; transportation, 18 per- 
cent; cooking utensils and household 
appliances, 14 percent; machinery, gen- 
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eral and electrical, 4 percent; power- 
transmission conductors, 8 percent; un- 
classified fabricators and for further 
processing, 23 percent; all other uses, 
14 percent. 

People generally have long ago ceased 
to marvel at the end products of a 
mine-car of drab earth from 200 feet 
under the Arkansas grassroots or from 
Indonesian bauxite pits. Taking alumi- 
num for granted may have caused us 
to overlook some recent revolutionary 


applications. The new transatlantic 
superliner, United States, has more than 
2000 tons of aluminum in its construc- 
tion, with the bulk of it in its super- 
structure. 

The $8,000,000 General Petroleum 
Building in Los Angeles has some 16,000 
windows shaded by vertical aluminum 
fins to screen out solar radiation. The 
fins act as conductors as well as shades, 
“‘piping”’ the collected heat to the top 
of the structure for release. Reports 
indicate an annual saving of about 300 
tons of air-conditioning refrigeration as 
a result of this application. The United 
Nations Secretariat Building pictured 
in these pages is an outstanding example 
of the practical use of aluminum in the 
construction of large edifices. 

Aluminum alloys that combine light- 
ness with strength have stepped into 
the field of strong structural shapes and 
plates. Mine cages and cars, draglines, 
booms, shovel dippers, traveling cranes 
and bridge floor systems are among the 
newer structural applications. The econ- 
omies thus effected are important. The 
new bridge across the Saguenay River 
between Arvida and Shipshaw, Quebec, 
Canada, is a shining example. The 
weight of the 504-foot-long span would 
be twice as much as it is had it been 
built of steel, and this does not take 
into consideration savings in the weight 
of foundations and trusses, in labor, 
freight, etc. Maintenance is also expect- 
ed to cost less. 

Airplane manufacturers have for a 
long time been large-scale consumers of 
aluminum. It has recently been pointed 
out that approximately 75 percent of 
the total weight of every craft—military 
or civilian—is aluminum. The B-36 Air 
Force bomber incorporates some 50 tons 
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FROM ALUMINA TO ALUMINUM 


Shown above are long rows of elec- 
trolytic cells or “pots’’ where, by the 
Hall-Heroult process, the magic of elec- 
tricity reduces the aluminum metal from 
pure alumina, or aluminum oxide, dis- 
solved in cryolite. Each cell turns out 
only about 500 pounds of aluminum 
a day, so large numbers of them are 
needed. The overhead pipes remove 
the fumes given off during the proc- 
ess. Because about °4 pound of car- 
bon electrode is consumed for each 
pound of metal produced, electrodes 
have to be replaced with frequency. 
A carbon anode is being renewed in 
the picture at the right. 


of the metal! However, planes are not 
the only military products that make a 
heavy demand on aluminum. Included 
among them are: rockets and the new 
3.5-inch bazooka and other rocket- 
launching equipment; walkie-talkies, 
radar equipment, and towers for the 
national radar screen; boats and ships 
of all kinds, amphibious vehicles, un- 
loading ramps and related assault equip- 
ment; tactical and floating bridges; air- 
field landing mats and fire control towers; 
water and fuel tanks, shipping contain- 
ers as well as pipe lines; construction ma- 
chinery; field kitchens and mess kits; 
foil for packaging food and metal parts; 
portable shelters, GI helmets, firearms 
and other things too numerous to men- 
tion here. 

Primary aluminum works expect an 
aggregate expansion in capacity that 
will push production beyond 1600 million 
pounds in 1951 and 2200 million pounds 
in 1952. They will be crowding the 
World War II peak, which was held 
for a short time in 1943 at an annual 
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rate of 2350 million pounds, and better 
the total yield for that year, which 
reached 1,840,141,121 pounds under 
“never-mind-the-cost, produce-the-alu- 
minum”’ conditions. Both military and 
civilian requirements were oversupplied, 
accounting for the immediate decrease 
in output and the curtailment or closure 
of some of the war plants. On a volume 
basis, the production of aluminum ranks 
second only to iron and steel and has 
soared ahead of the combined cubic foot- 
age of copper, lead and zinc. 

Two newcomers will enter the field— 


Harvey Machine Company, Inc., fabri- 
cator of extruded aluminum products, 
plans a primary aluminum plant in Mon- 
tana, and the Apex Smelting Company, 
maker of secondary aluminum ingots, 
has purchased facilities for primary pro- 
duction in the Southwest. 

New deposits of bauxite, additional 
producing companies, new sources of 
electric power, expanded beneficiation 
and reduction facilities, and an ever-in- 
creasing market bolstered by unrelaxing 
research indicate a bright future for the 
country’s aluminum industry. 
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Power 


from the Wind* 


Penrose S. Albright 





OR a long time I have been con- 
vinced that a comprehensive re- 

. search project intended to make 
more and perhaps much use of Kansas 
winds should be undertaken. The use of 


*Telivered May 4, 1951, as the presidential address 
§ the Kansas Academy of Science under the title 
“nould We Re-examine Our Kansas Winds?’ 
4 ated in Transactions, Kansas Academy of Science, 


1. 54, No. 2, 1951. Reprinted by permission. 
‘Professor of Physics and head of the department, 
iversity of Wichita, Wichita, Kans. 
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THE BETIMANN ARCHIVE 


wind for power purposes has been on the 
decline during the past century. Ships 
once driven by sail are now steam and 
diesel driven; windmills used for pump- 
ing water are losing their popularity in 
favor of gasoline and electrically driven 
pumps; windmills used for grinding 
grains have disappeared. There has been 
a small resurgence of wind power use 
in the small wind driven electric gen- 
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HISTORIC AMERICAN MILLS 


The picturesque windmills at the left 
served Easthampton, Long Island, more 
than eighty years ago. The mill at 
the top is reminiscent of colonial days. 
It stands in Greenfield Village, recon- 
structed by Henry Ford to perpetuate 
America’s past. It was moved there 
from its original site near Barnstable, 
Cape Cod, and restored as it was in 
1633 when built by the pilgrims to 
grind corn. 


erator-storage battery systems used to 
electrify remote farms. However, these 
devices do not seem to be able to with- 
stand the competition of the rural elec- 
trification program in areas to which 
that program has spread. 

During this same one hundred years 
Kansas and the rest of the Great Plains 
country has been settled and developed. 
Until recently, this, our area, has been 
pre-eminently agricultural and oil pro- 
ducing in its economy. Only of late 
have we been making a conscious effort 
to balance our agriculture with industry. 
I make this statement because it is only 
now for the first time that engineering 
and manufacturing skills and facilities 
are becoming available for manufactur- 
ing wind driven equipment in this area 
if such manufacture should appear fea- 
sible. 

During a dust storm or times of just 
plain high winds we Kansans are wont 
to curse the wind and wonder why we 
continue to live in what seems at the 
moment like such a forsaken place. We 
have all heard of an early settler who 
homesteaded a farm in Kansas. A year 
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THE BETTMANN ARCHIVE 


USE OF WIND POWER AGE-OLD PRACTICE 


At the left is a reproduction of a drawing of a wind tur- 
bine raising well water with counterbalanced buckets. 
It is attributed to Simone di Mariano (1483). The sketch 
in the center dates back to around 1430 and shows a 
post mill that could be turned as the wind changed. 


after homesteading it, he packed all his 
portable belongings and his family in 
his wagons and pulled out for the east 
from whence he had come, abandoning 
his homestead. When asked by his neigh- 





bors what was the matter, he replied: 
“It’s this blankety blank wind, one day 
it blows everything to Hades and the 
next day it turns around and blows it 
all back again.” 


a Bes wd 


THE BETTMANN ARCHIVE 


AN OLD-TIMER IN PORTUGAL 


This engraving shows one of the most primitive forms of windmills. The canvas 
sails were adjusted by ropes, which were loosened and tightened much like 
sails on a boat. They could not be set to catch the wind because the structure 
was immovable. Later, mills were mounted on floats so they could be turned. 
The Dutch improved upon this method by building mills with revolving domes. 
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This type is said to have originated in Germany. Note 
the elevator to help the miller hoist the bags of grain. 
At the right is another conception of a windmill that 
was found among Leonardo da Vinci's voluminous sketches 
of mechanical equipment. 


But this wind of ancient story will 
still be here ready to heat our homes 
in winter, air condition them in sun- 
mer, plow our lands, and light and power 
our cities when our oil wells have run 
dry and our gas wells are memories. 
The wind, that is, will still be here. Will 
we by that time have learned how to 
use it? 

One reason that our Great Plains 
winds may not have been employed more 
extensively may be because engineers 
and manufacturers in the industrial 
northeastern section of the United States 
have not very often had to lean against 
the wind when they walked out of doors. 
Perhaps if they had we would be apply- 
ing the winds more than we are. 

It is said in the United States our 
oil will last from 100 to 300 years and 
that our coal will last 3000 years.! It 
would appear too early to estimate how 
long our supply of uranium and thorium 
will last or even whether we will be 
able to use it on large scale power pro- 
duction. 

Estimates on how long our fossil fuel 
supplies, that is our oil, gas and coal, 
will last must necessarily be revised as 
we become more reckless in their use, 
as our population grows, and of course, 
as unforeseen sources of these fuels are 
found. 

We are now eating our petroleum. 
What I mean is this: In this area nearly 
all heavy farm work was done by horses 


! Atomic and Solar Energy—Farrington Daniels 
“American Scientist,’’ October, 1950 
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MODERN WINDMILLS 


W:thout power from the time-honored 
windmill, some farmers and ranchers 
might be hard pressed today to provide 
water for household use and livestock, 
which needs a plentiful supply to keep 
it healthy. The structure at the bot- 
tom has a 10-foot wheel in gear and 
is shown pumping water for cattle. 
Prof. Penrose §S. Albright, author of 
this article, is watching the flow at 
the base of the tower. Communities 
beyond the reach of public utilities 
also depend. upon windmills to provide 
their water needs. The group at the 
right is the waterworks of Ozona, Tex., 
and draws upon deep wells. The mill 
at the left end is equipped with a motor 
so that it can be run when the wind 
does not blow. 





and mules prior to about 1925. These 
animals were fueled with food produced 
on the farms upon which they worked. 
By 1935 our farms had pretty well 
changed over to tractor power fueled 


by petroleum products. The surplus 
corn, oats and hay thus released was 
for a time a surplus which glutted the 
n.arket and contributed to forcing prices 
cown and thus to the making of the 
g eat depression of the nineteen thirties. 
! owever the population of the United 
‘tates has increased now to the point 
\ here we are pretty well using this ex- 
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tra food to feed our meat animals and 
our people. We are therefore now eat- 
ing our oil in the form of meat and 
other foods. The time will come some- 
time when our oil wells will no longer 
produce and then it will no longer be 
possible to eat our petroleum. Either 
the animal food once fed to our power 
livestock will have to go back to them 
again or we must use humans for power 
or else new ways of powering our farms 
must be found. 

We may turn to the liquefaction of 
coal for a time, but the more easily 
mined coal will go first leaving the less 
accessible coal for late comers. And 
when our coal, oil and gas are once 
gone they will be gone forever. 

Prudence would dictate that we should 
be using them as sparingly as possible. 
Another reason for doing this is that 
they may prove much more valuable 
to the human race as sources of chemicals 
than as fuels. It is a shame to be using 
them as cheap fuels if they are in fact 
valuable chemicals. 

Now when a scientist or engineer con- 
siders the use of wind he immediately 
meets two outstanding facts or problems. 
One is the fact that winds are variable 
and the other is that contrary to all 
the engineer’s ingrained training he must 
practically forget mechanical efficiency 
entirely. Here it is of no interest in 
itself. In its place he must put economic 
efficiency, that is, how much energy he 
can produce at a certain cost. There is 
nothing new to the scientist or engineer 
about economic efficiency being the im- 
portant item in a piece of machinery, 
but what bothers their thinking at first 
is that there is no necessary connection 
between mechanical efficiency and eco- 
nomic efficiency. There is a lot of wind, 
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and it is all going to waste anyway. 

Perhaps it was a lack of complete 
appreciation of this last fact that was 
the basic cause of the failure of a re- 
cent project on Grandpa’s Knob near 
Rutland, Vermont.” In this project a 
group of competent engineers, including 
aeronautical engineers, designed and 
built a large power windmill on an ex- 
perimental basis for an eastern company. 
They went to great pains and expense 
to design a two-bladed 1250 kilowatt 
test unit. The blades were 175 ft. from 
tip to tip. The blades were aerodyna- 
mically correct. The building site had 
been chosen after very careful and ex- 
pensive research had been made to find 
a place where the wind conditions were 
optimum. They even went to the length 
of building miniature landscapes of the 
areas under consideration and placing 
them in wind tunnels for the purposes 
of finding the locations where wind 
speed-up was greatest. A 1250 watt 
generator and a blade pitch changing 
device and a special drive to prevent 
damage and other troubles due to fluc- 
tuations in wind velocity were designed 
and placed on the tower with the driving 
blades. All of this planning and con- 
struction was expensive and resulted in 
a well designed but untried machine. 
Like any new complicated machine it 
of course had defects which gave trouble, 
and after intermittent operation total- 
ing about 1'4 years of actual operation 
a blade failed, broke off, and the proj- 
ect was abandoned. It had cost 14 
million of 1939-1945 dollars. Such a 
large turbine was especially sensitive to 
icing and other factors. The designers 
were so intent on high aerodynamic effi- 


2 Pp. C. Putnam, “Power From the Wind.” New 
York, 1948. 
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BAKER MANUFACTURING COMPANY 


WHAT MAKES IT REVOLVE 


Cut-away view showing the gear mech- 
anism and ball-bearing turntable of a 
typical modern windmill. 


ciency and good engineering design that 
I wonder if they may have lost sight, 
in part, of rugged strength and dollar 
efficiency. 

In harnessing air power, variability 
of wind presents engineers and scientists 
with their greatest problem. They must 
find some way to store the energy over 
the periods of light winds and calms. 
Many possible methods present them- 
selves. A successful method must be 
an inexpensive method. That is an ab- 
solute requirement. 

The use of storage batteries would 
appear to be too costly a method for gen- 
eral use. However, one line of inves- 
tigation that would seem well worthy 
of following would be one intended to 
produce as an end product a really long 
lived and not too expensive storage cell, 
a cell intended to be used in batteries 
to store energy from wind. There would 
seem to be promise in that direction. 

Another method of storing wind en- 
ergy that immediately presents itself 
would be to use wind power to pump 
water from a low reservoir to a high 
one and then run the water back as 
needed through water turbines driving 
electric generators. A little reflection 
however shows that this idea may ad- 
vantageously be given a different twist. 
Wind power could be used to produce 
electrical energy. During periods of 
sufficient wind this energy could be sub- 
stituted partially or wholly for the elec- 
trical energy normally produced by a 
hydro-electric plant. Since the hydro- 
electric plant could thereafter partially 
or wholly shut down during windy pe- 
riods it could save water during these 
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periods and hence use water at a faster 
rate during periods of calms than it 
otherwise could. Thus it could produce 
electrical energy at a faster rate during 
periods of calms without the necessity 
of enlarging its reservoir or water shed 
or both. In this way a combination 
of hydro-electric plant and a wind-elec- 
tric plant could produce more power 
continuously than the hydro-electric 
plant could alone. This method amounts 
to a storage of wind energy and was 
the scheme which the Grandpa’s Knob 
group had in mind and actually used 
on an experimental basis. This method 
would seem to be a very practical one. 
The same general idea could also be 
applied to the storage of wind energy 
by saving coal, oil or gas supplies nor- 
mally used by a steam-electric plant. 

A method of capturing wind energy 
to be used in a similar scheme in Kansas 
that would be worth investigating would 
be to think in terms of a windmill of 
the general type and size that has proved 
so rugged on our farms, except designed 
to compress air instead of pumping wa- 
ter. Suppose such a unit were worked 
out to produce five or ten horse power® 
and then made on a mass or limited 
mass production basis. Suppose further 
that such units were strung out in an 
appropriate line of locations with the 
air compressed by these units being 
piped through an ever enlarging main 
to a compressed air turbine-electric plant 
located with a large steam-electric or 
hydro-electric power plant which was 
already manned by the usual crews. The 
compressed air main would constitute 
a small compressed air storage reservoir 
and wind fluctuations absorber. The 
same crews used on the steam or hydro- 
electric plant could perhaps be partly 
diverted to operate the air turbine-elec- 
tric plant during periods of available 
wind. It would seem that there are pos- 
sibilities in such a scheme. 

Along this line I would like to see 
some Kansas manufacturer or manufac- 
turers make a beginning in this direction 
by either building for sale an air-com- 
pressing windmill or an air-compressing 
pump to be driven by windmills now 
available commercially. With an ap- 
propriate compressed air storage tank, 
if the selling price could be kept rea- 
sonably low, such a machine would be 
valuable on a farm or ranch for many 
things including keeping the many pneu- 
matic tires now found on the farms and 
ranches inflated and in the pumping of 
water by the very simple airlift pump 
principle. 

Such a beginning might also be a be- 
ginning toward an inexpensive produc- 


5 Power in the wind, that is the unattainable maxi- 
mum, is given by the equation: 


kilowatts = 2.14 p AV? X 10-* 


where p = density of air in slugs per cubic foot, A 
= projected area swept by turbine in square fect, 
V = wind velocity in miles per hour. From Putnam, 
“Power From the Wind.” 


tion of liquid air. I am convinced hat 
appropriate research could develop ° ery 
cheap methods for producing liquic air 
and I would like to see research ° ,ith 
this purpose as the objective carrie:: on 
in some of the industrial research. in- 
stitutes in this area. If such an ob. 
jective could be gained and if wind power 
could be used to power these devices, 
then liquid air could be stored for short 
periods and used to drive tractors to 
farm our land and move our trucks and 
automobiles and it might incidently 
prove to be a surprisingly attractive 
source of power for airplanes under some 
circumstances. Such an end would be 
a victory well worth striving for. 

Many other methods of storing wind 
energy present themselves. One would 
be the electrolysing of water and stor- 
ing the hydrogen, to be used as fuel 
for power and heat. Oxygen could be 
a valuable by-product. 

Another method would be to pump 
compressed air into played out natural 
gas fields and then release the air so 
stored at a steady rate out through 
turbines driving electric generators. 

Whatever the method, prudence would 
seem to dictate that Kansas living in 
the plush days of plenty of fossil fuel 
should be conducting wind research and 
engineering developments against the 
time when our descendants will be run- 
ning out of those fuels. Even now, 
should we get into another world war, 
and especially if the oil fields of the 
Middle East should be lost to the United 
States, we could release a lot of oil to 
our Navy, Air Force and Army for vital 
defense purposes and at the same time 
keep the wheels turning at home if we 
were ready to use our winds. 











DEMPSTER MILL MFG. CO. 


PUMPED BY WINDMILL 
Cattle lose weight if they must walk 
far for water. It is the most important 


item in their ration because milk is 
87 percent water. 
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The Guan 
Uranium 


Search 


Quest for the Miracle Atomic 
Mineral Gathers Force 


in the West 


P. J. Colwell 


CORE DRILL ON LOCATION 


The diamond drill has played a lead- 
ing role in uranium exploration on the 
Colorado Plateau. The truck-mounted 
rig shown is typical of those used. 
Lower-cost wagon drilling, with the cut- 
tings being recovered for samples, has 
replaced core-drill operations where 
only the location and grade of the ore 
are sought and where explorations are 
carried to depths of less than 45 feet. 
For careful and more complete geo- 
logical and mineralogical appraisal of 
an area to any considerable depth the 
diamond drill is still widely utilized. 


pector, geologist or mining engi- 
neer, but he found an important 
leposit of uranium ore. Paddy, part 
Navajo Indian and part Spanish, is a 


Pree: MARTINEZ is not a pros- 
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ROAD BUILDING 


Literally pushing a road into a uranium deposit, this bulldozer is operating in 
a typical Colorado Plateau setting. Men and pack animals can get anywhere 
on the plateau, jeeps and half-tracks can reach most of the ore occurrences, 
but before mining can proceed very far at any location it is necessary to build 


an access road. 


59-year-old sheep raiser near Grants, 
N. Mex. In town one spring day in 
1950, he overheard a conversation be- 
tween two prospectors concerning a re- 
ward the Government was offering for 
the discovery of uranium-ore deposits. 
He saw a piece of yellow rock that they 
said was uranium ore. Paddy kept his 
eyes open for yellow rock in the grays, 
browns and reds of the sandstone and 
limestone formations he rode over tend- 
ing his sheep. At the base of Haystack 
Mountain, some 14 air miles northwest 
of Grants in west-central New Mexico, 
he came upon some yellowish rock that 
looked like that the prospectors had dis- 
played. It was found to be a secondary 


* uranium mineral—-and there was a lot 


of it. 

Paddy’s discovery may prove to be 
a major factor in our struggle to be- 
come self-sufficient in uranium source 
material. Too much of our uranium 
(about three-fourths) is still shipped to 
us from the Belgium Congo via sea lanés 
that are perilous in wartime. There 
are trickles from other foreign countries 


and from Canada, but the Atomic En- 
ergy Commission, charged with keeping 
the United States ahead in the atomic- 
weapons race, will not be satisfied until 
we can meet our needs from within our 
continental boundaries. 

All our domestic production of ura- 
nium ore now comes from the Colorado 
Plateau, a physiographic province of 
some 130,000 square miles in eastern 
Utah, northeastern Arizona, northwest- 
ern New Mexico and that portion of 
Colorado west of the Rocky Mountains. 
That vast area, 5000 to 7500 feet above 
sea level, is covered almost entirely with 
a thick, generally flat series of sedi- 
mentary deposits with sandstones and 
shales predominating. Some 40,000square 
miles of the plateau are known to con- 
tain carnotite, a secondary uranium-va- 
nadium mineral. The ore occurs irregu- 
larly in formations representing geologic 
ages from Permian to Tertiary, but con- 
centrations are found in rocks of the 
Jurassic and Triassic eras. The zone 
of higher-grade mineralization, called the 
Uravan mineral belt, extends for a dis- 
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HALF-TRACK EXPLORER 


Units such as these solve the uranium 
explorers’ transportation problems on 
the Colorado Plateau. These two are 
used by Mineral Engineering Company, 
of Grand Junction, Colo., which de- 
veloped the rig shown at the bottom. 
Its extended Ingersoll-Rand drill mount- 
ing is hinged so it can be laid back 
on the vehicle when it is being moved. 
A diesel-powered I-R compressor oc- 
cupies the bed of the half-track, and 
all accessory equipment for exploratory 
drilling at remote locations is packed 
in and on the mobile unit. The other 
half-track pictured is similarly outtit- 
ted, except that it pulls a standard 
Ingersoll-Rand JHM lightweight Wagon- 
jack. Wagon-drill rigs, introduced in 
1949 and capable of drilling to depths 
of 30 or 40 feet, have greatly bene- 
fited the plateau development work. A 
saving of from 50 cents to $1 a foot, 
as compared with diamond-drilling 
costs, has appreciably extended the 
scope of the exploration program. 





tance of about 50 miles and is from one 
to several miles wide. 

The Grants deposit, as at present de- 
veloped, lies mainly in a thin layer of 
limestone—named Todilto Limestone— 
between two sandstone members of the 
Jurassic-age series that host the best 
of the Colorado Plateau enrichment. 
Atomic Energy engineers and geologists 
have found that the area of uranium 
mineralization occurs in scattered tab- 
ular lenses throughout a considerable 
expanse of country. 

The ore from the plateau, as delivered 
to mills for processing, averages about 
0.25 percent uranium oxide and 2 per- 
cent vanadium pentoxide. Roscoelite, 
a vanadium-bearing mica, occurs in 
varying concentrations and is often as- 
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sociated with carnotite as a minor com- 
ponent. In the Grants deposit we have 
a different mineralogical picture. Early 
investigations have led to the conclusion 
that tyuyamunite, a calcium carnotite, 
will be the predominant mineral there. 
Carnotite also has been positively iden- 
tified in that district, as have urano- 
phane, gummite (both of which are sec- 
ondary minerals) and pitchblende, the 
mother uranium mineral. The vana- 
dium content of the ore is very small 
compared with that of the ore mined 
in the plateau area, where it is custom- 
ary to produce vanadium of an appre- 
ciable marketable value. 

Pitchblende is the object of consider- 
able interest in the case of the Grants 
deposit in that, theoretically, it has little 
or no business there. Found in blebs 
up to 3 millimeters in diameter and sur- 
rounded by concentrations of the sec- 
ondary minerals listed in the preced- 
ing paragraph, it is an unexpected prize 
in this aged sedimentary formation. 
Thought to be strictly a primary min- 
eral, except in instances where it occurs 
as a secondary mineral in metalliferous 
veins, its origin and how it reached that 
resting place serve as food for thought 


for the geologists and engineers charged 


with an explanation. 

Private enterprise is producing this 
nation’s domestic uranium ore, but two 
government agencies have been largely 
responsible for setting up conditions 
whereby it can be mined profitably. An 
adjusted price for the output was a 
necessary incentive in these highly spec- 
ulative ventures, and exploratory work 
beyond the economical limits of private 


cperators was required in most cases. 
The Atemic Energy Commission, which 
not only promotes development but also 
controls the commerce and security of 
the radioactive-materials industry, has 
kept field men busy determining the 
geologic features of the Grants deposit 
ever since it was discovered. 

A logical coworker is the U. S. Geo- 
legicat Survey, which began investiga- 
tions in the plateau area in 1939 and 
since 1947 has been pursuing an active 
exploration program there on behalf of 
the AEC. It has done an outstanding 
job of mapping its geologic features and 
interpreting them as guides to ore bodies, 
operations in which more than 2500 holes 
have been drilled. 

Imagine finding a log worth thousands 
of dollars! That’s been the fortunate ex- 
perience of some operators on the plateau. 
Little wonder, then, that the uranium 
districts have attracted prospectors and 
miners much as gold camps lured them 
in the past. Ore bodies in the principal 
plateau producing zone are invariably 
associated with organic matter in the 
form of fossilized tree trunks, branches 
and leaves. These remains of ancient 
forests were fossilized by the replace- 
ment of their organic constituents with 
uranium and vanadium minerals and 
are now often found to be the richest 
source of carnotite. The presence of 
these carbonized plants in the mineral- 
bearing sandstones, when properly eval- 
uated in conjunction with other criteria, 
is a sign of the presence of ore. 

The present exploratory work being 
done at Grants by private enterprise 
and the agency of the government wi!l 
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resu't in a preliminary appraisal of the 
deposits. Time, more investigation and 
extraction will write the later chapters 
about the new field. It has been deter- 
mined, as already mentioned, that the 
ore bodies there are distributed in small, 
irregular, lenticular, vaguely defined a- 
reas as in the Colorado Plateau, where 
a deposit yielding more than 10,000 tons 
of ore is considered large. But it is 
too early to say that the ore will roll, 
pitch, thicken and pinch with little or 
no warning, as is characteristic of the 
plateau bodies. It is too early to know 
if the Grants occurrences are directly 
related to the plateau mineral deposi- 
tion . . . the present concensus being 
to the contrary. 

It is a fact, however, that transpor- 
tation difficulties and scarcity of water 
will not be the deterrent to production 
that they are at so many of the plateau 
operations, where 60- to 80-mile hauls of 
ore and water over poor roads are com- 
mon. Owing to the more subdued topo- 
graphy in the Grants area the deposits 
will be readily accessible, and as there 
is an abundance of subsurface water 
nearby the expense of supplying enough 
for mining will not be a large item in 
the long list of production costs. 

It was expected that metallurgical 
problems would be experienced with the 


Grants ore, but they have been mini- 
mized through early experimental work. 
It was feared at first that the discovery 
might not yield recoverable uranium be- 
cause the acid leaching process used on 
much of the plateau sandstone and shale 
ores was not applicable to limestone 
ores. However, the plateau mills also 
employ a soda-ash leaching method and 
that apparently is suitable for treating 
the secondary minerals from the Grants 
district. 

Who owns the land upon which Paddy 
Martinez found uranium? The Sante 
Fe Pacific Railroad Company, a Santa 
Fe Railroad Company subsidiary, owns 
some of the land, which is along its 
right-of-way. The Navajo Indians hold 
title to some sections. Small acreages 
belong to individual ranchers, and a 
large portion is the property of the State 
of New Mexico and is open to mineral 
location. As news of the discovery 
spread, Grants became a busy town. 
Prospectors, scouts for major mining 
companies, AEC representatives and 
speculators hurried in to look the new 
field over. There were many squabbles; 
but, complicated though the land status 
was, subsequent surveys established all 
the boundaries and the confusion sub- 
sided. 

It was determined by survey that 


SAMPLES FROM PITS 


Some of the uranium-bearing Todilto Limestone of the Grants area in New Mexico 
underlies only a few feet of mixed sand and clay and is easily exposed by a 


bulldozer for sinking sampling pits. 


The loaded ore boat shown contains ma- 
terial taken from a 2-foot vertical section of such an excavation. 


It is being 


checked for radioactivity by two engineers with a scintillometer preliminary 


to processing it in a nearby crusher-sampler. 


The mounds in the background 


are overburden that has been removed by bulldozers from similar sampling 


points on the deposit. 
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**Confidentially, lady, I’m looking 


for uranium.”’ 





Martinez’s discovery was on a section 
of the Santa Fe. Early in the uranium 
rush Thomas O. Evans, mining engineer 
for the railroad, made an inspection and 
recognized the potential value of the 
deposits. The company’s president, Fred 
Gurley, came from Chicago to go over 
the ground and left instructions with 
Evans to sample, evaluate and report 
on the ore bodies located on Santa Fe 
property as rapidly as possible. Thus 
“Operation Haystack” was born. 

With a crew of some 70 men, Opera- 
tion Haystack got underway in De- 
cember, 1950. The hurried task of map- 
ping, sampling and assaying started with 
a 90-acre tract on the discovery section. 
It was surveyed by a grid system, on 
100-foot intervals, and sampling points 
were established at intersections and in 
the center of each grid. But before any 
sampling was done, a contour map and 
a chart showing scintillometer (an in- 
strument for measuring the degree of 
radioactivity that is more sensitive and 
accurate than the Geiger counter) anom- 
alies were prepared. 

Frank Shufflebarger, an Albuquerque, 
N. Mex., contractor, put men and ma- 
chines to work. After a bulldozer had 
stripped 2 to 4 feet of soil overburden 
from each grid center, Jackhamer crews 
began sinking 5x5-foot pits to depths 
ranging from a few feet to 12 feet in 
the Todilto formation, while wagon drills 
put down holes at the intersections. The 
pits were excavated in 2-foot vertical 
sections, and the rock was collected for 
assaying with each 2 feet of penetration. 
The entire sample from the average pit 
represented about 5 tons of material and 
went to a crushing plant. Dry cuttings 
from every 2 feet of hole sunk by the 
wagon drills were sent to the laboratory. 

The 5-ton samples were crushed and 
split into 25-pound lots for the labo- 
ratory at the nearby operation headquar- 
ters in Prewitt. Radiometric assays were 
run on a portion of each 25-pound speci- 
men, as well as on the samples of the 
drill cuttings. Every tenth specimen 
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was sent to the Atomic Energy Com- 
mission for wet assay. Altogether, 336 
grid corners and 314 centers were sam- 
pled in this fashion. 

Upon completion of the work on the 
discovery section, Mr. Evans moved to 
another, and the firm of Morrison-Knud- 
sen Company, Inc., of Boise, Idaho, con- 
tracted. to continue operations. Four 
Ingersoll-Rand wagon drills were brought 
into play in a new systematic explora- 
tion program involving the use of an 
ingenious set of devices whereby cut- 
tings from drill holes are continually 
collected for analysis. In the initial 
application of this method the four units 
drilled holes at the rate of about 16,000 
feet per month. They ranged in depth 
from 30 te 40 feet, depending upon the 
thickness of the overburden and of the 
Todilto limestone. By a third explora- 
tory system followed by the Santa Fe 
mining division, a 6x8-foot shaft is sunk 
and 5x7-foot drifts are driven in the 
ore from the shaft bottom. 

At one place on Santa Fe land car- 
notite ore is exposed in the Morrison 
(Jurassic-age bed in which lie most of 
the producing plateau deposits) sand- 
stone formation which, stratigraphically, 
is about 400 feet above the Todilto Lime- 
stone at Elevation 6900-7000. There 
Mr. Evans is confining operations to 
trenches a few feet deep from which 
closely spaced holes will be drilled to 
determine the vertical extent of the ore. 
To facilitate exploratory work at a re- 
mote point such as this, a half-track 
unit equipped with a compressor and a 
wagon drill has been added to the equip- 
ment. 

A large amount of capital, research 
and know-how are directed towards 
bringing this mesaland of west-central 
New Mexico to the production stage. 
A major mining company is carrying 
on a program similar to that of .the 
Santa Fe Railroad, and some 30 indi- 
viduals and small groups have holdings 
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SAMPLING DRILL CUTTINGS 


Landowner Santa Fe Railroad and contractor Morrison-Knudsen Company, 
Inc., developed a unique sampling method for the Grants exploratory work. 
Drilling dry with a full head of air passing through the drills normal water course 
permits continuous sampling of the material penetrated. The operation is con- 


ducted as follows: In a 12-inch-deep hole drilled with an oversize bit is set 
a piece of 4-inch pipe, its upper end protruding about 6 inches above the sur- 
face. Drilling is done through this sleeve, to which a 2-inch pipe is welded 
at an angle near the top. Attached to this arm is a vacuum-cleaner bag, as shown 
in the center-foreground at the top. A canvas hood fitted close to the drill rod 
and hanging over the sleeve opening deflects the cuttings into the bag. Sam- 
ples are collected in this way for each 2 feet of hole drilled. In the illustra- 
tion at the bottom a technician is taking a Geiger-counter reading on a sample 
of cuttings spread evenly in a control box. If radiations from the specimen reg- 
ister above a fixed minimum on the counter, the sample is properly labeled and 





sent to the laboratory. 


on which they are working towards ship- 
ments to a mill. Smaller beginnings 
than this have often resulted in colossal 
developments. 

Back in 1900, when carnotite was in 
demand for the extraction of radium, 
the Colorado Plateau was the scene of 
activity and continued so until 1924. 
From then on to 1940 the carnotite- 
roscoelite ores were mined principally 
for their vanadium, which was growing 
in importance as an alloying ingredient 
in steel. The tailings of old radium and 
vanadium mills yielded some ‘“‘quick’’ 
uranium values when that element was 
badly needed during World War II. 

Government initiative in the early 
years of that conflict resulted in an up- 
swing in vanadium mining with a cor- 
responding increase in by-product ura- 


nium. By 1944, however, vanadium 
requirements had been met, and by 1946 
the plateau operations were practically 
at a standstill. The atomic age alone 
is responsible for the present vigorous 
and systematic development of that area, 
for it took the Government’s 1948 ura- 
nium-vanadium buying program to bring 
ore again out of the hills and off the 
rim rock. With this profit incentive 
to spur them on, the fifteen operations 
and 55 men that constituted the 1948 
mining force began to expand. Today 
there are some 200 different producers 
employing well over 1000 men, and mil- 
lions in private capital have been in- 
vested. 

The Colorado Plateau may long be 
the uranium production center of the 
United States. In addition to these im- 
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measurable reserves, noteworthy ura- 
nium enrichment has been discovered 
on the fringes of that mineralized area. 
Late in 1948 a prospector made a strike 
near Marysvale, Utah, some 150 miles 
south of Salt Lake City and northwest 
of the plateau. This has turned out 
to be a big section containing two sec- 
ondary uranium minerals—-torbernite 
and autunite. Surface shipments have 
averaged about 0.3 percent uranium 
oxide, and some ore taken from a depth 
of 100 feet averaged 0.8 percent. Pitch- 
blende is beginning to show at that level, 
and hopes are high that a large quantity 
of that rich mineral may be uncovered. 


In mid-1950 carnotite was found on 
the southern border of the plateau and 
on the Navajo Reservation near Ship- 
rock, N. Mex. That was acclaimed by 
an Official of the Atomic Energy Com- 
mission as “probably one of the most 
important carnotite discoveries on the 
Colorado Plateau during the last twenty 
years.”” And now Grants, some 120 
miles south of Shiprock, comes into the 
limelight. Will it develop into a large 
uranium-producing field? Will it, to- 
gether with the uranium from all cther 
domestic areas, make this nation inde- 
pendent of all foreign sources of supply? 
There are promising indications of early 


PLATEAU MINING METHODS 
Colorado Plateau miners immediately work any deposit they locate if it promises 


to yield a profit. 


The technique employed depends upon the conditions en- 


countered. The view directly below shows an open-pit operation where the 
ore extends to the surface. Where ore is exposed on the side of a steep slope 
an adit may be driven into it. The picture at the bottom-right was taken looking 
out of such an opening. When ore of commercial grade is discovered at depth 
by drilling, the normal practice is to co after it through an inclined shaft. A 
tractor shovel is seen at the bottom-left making the initial cut to collar sucha 
shaft. Small workings like these, employing from two to ten men each, are the 


rule rather than the exception. 
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yields from the Colorado Front Range, 
from the Coeur d’Alene mining district 
of Idaho, and from the upper peninsula 
of Michigan. In addition, low-grade de- 
posits in Tennessee, Kentucky, Florida, 
Wyoming, Montana and Idaho are 
known to represent large reserves that 
can be recovered under emergency con- 
ditions. 

There are seven uranium mills oper- 
ating in the United States today, all 
on the Colorado Plateau. Five of them 
are located in Colorado at Durango, 
Grand Junction, Uravan, Rifle, and Na- 
turita, and the others are at Monticello 
and Hite in Utah. They were concen- 
trated there so that the cost of trans- 
porting the low-grade carnotite-roscoe- 
lite ores, which are being developed in 
widely scattered areas, couid be reduced 
to a minimum. It is proposed that 
mills be built also at Marysvale, Ship- 
rock and Grants. 

In a paper delivered at the August 
1950, Metal Mining Convention and 
Exposition of the Western Division of 
the American Mining Congress held in 
Salt Lake City, Utah, F. W. McQuiston, 
Jr., metallurgical adviser, Raw Mate- 
rials Operations of the Atomic Energy 
Commission, gives an insight into the 
scope and potentiality of the country’s 
low-grade uranium industry. In describ- 
ing the processing of the plateau ores, 
he stated: “It is definitely indicated 
that in the near future several million 
tons per year of low-grade materials will 
be milled for the recovery of uranium, 
or processed for by-product uranium 
production. When these plants are in 
operation the uranium industry will as- 
sume an important status among other 
prominent non-ferrous metal enter- 
prises.” 
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Iron-Ore Centennial 


Michigan Communities Observe Anniversary of Mineral 


Discovery on the Menominee Range 


HILE engaged in subdividing 

W a township in Marquette (now 
Iron) County, Mich., on Au- 

gust 8, 1851, Deputy United States 
Surveyor Harvey Mellen made this rou- 
tine entry in his field notes: ‘52:00 
to outcrop of. iron 6 ft. high.” (The 
figure 52 denotes the number of sur- 
veyor’s chains from an established land- 
mark.) The remainder of the entry is 
accepted as a record of the discovery 
or iron ore in what is now the Iron 
River District of the Menominee Range. 
Actually, there had been reports of iron- 
ore occurrences in the area as early as 
1844, but Mellen’s was the first one to 
give a definite location. That is why 
the district chose to observe its Iron 
Ore Centennial this year. From July 
1 to 7, Iron River, Mineral Hills, Stam- 
baugh, Caspian, Gaastra, and lesser 
communities along the range staged a 
rousing and successful celebration. On 
July 4 alone, attendance reached 25,000. 
After Mellen’s initial find, others fol- 
lowed, but not right away. Discoveries 
were made at Crystal Falls in 1861, 
Waucedah in 1866, Quinnesec in 1871, 
Vulcan in 1872, Florence in 1873, Nor- 
way in 1877, and Iron Mountain in 
1878. Mining did not commence until 
1881. Since then, in excess of 215 mil- 
lion tons of ore has been taken from 
the Menominee Range, and the Iron 
River District has contributed heavily 
to the total. More than 30 mines are 
still operating in Iron County, and ex- 
perts are optimistic regarding its future 


productivity. In addressing the centen- 
nial gathering, Inland Steel Company’s 
president, Clarence B. Randall, predict- 
ed that “‘iron ore will be mined in Iron 
River 100 years from today.”’ 

Harvey Mellen made no money from 
his discovery. He was employed by 
William Austin Burt, who contracted 
with the Federal Government in 1840 
to survey the entire Upper Peninsula 
of Michigan. It is doubtful whether 
he even had the satisfaction of being 
around when mining was inaugurated 
with the opening of the Iron River Mine 
on the site of his find. Due regard was 
paid to his pioneering efforts by the 
celebrants, however. The entire region 
was a vast unexplored wilderness when 
he passed through it, and his vigilance 
in keeping an eye out for natural re- 
sources was of great importance in the 
subsequent development of northern 
Michigan. 

The centennial was planned and ex- 
ecuted by local people. In addition to 
the customary whirl of parades, dances, 
athletic contests, carnivals, firework dis- 
plays and speeches, a pageant under the 
guidance of a professional director, a dis- 
play of historical mining equipment, and 
a national-network radio broadcast 
helped make the observance successful. 
Both men and women of the district 
dressed for the occasion in nineteenth- 
century clothes and virtually all the 
men grew beards. Those who did not 


were hailed into kangaroo court or other- 
wise punished for their delinquency. 





ONCE IN A LIFETIME 


Miners took things easy during the celebration week. Here is a group of them 
riding a float in one of the parades that marked the centennial. 
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The historical pageant, Iron Cre- 
Rama, an elaborate presentation in ni1e- 
teen episodes, unfolded the happenings 
on the range in the past 100 years, 
It began by portraying the original }::nd 
surveys and Indian treaties that lec to 
the Upper Peninsula becoming a part 
of Michigan by act of Congress. ‘“he 
Mellen discovery and the arrival of the 
first white settlers were depicted, and 
were followed by sketches that revealed 
life in the early communities. Featured 
were such pertinent scenes as the pioneer 
mining, lumbering, and agricultural ven- 
tures; the coming of the railroad; the 
first school, the dances of the times, the 
advent of the automobile, World War 
I, the depression, and World War II. 
A grand finale presented a review of 
past achievements, current life in the 
district, and a glimpse into the future. 

Caspian’s city hall served as the nu- 
cleus of an exhibit showing a century 
of evolution in mining methods and 
equipment. Safety devices, machinery, 
sectionalized plan maps of mines and 
other objects of educational interest were 
displayed. Outside, one of the major 
operators, Pickands Mather & Company, 
had set up exhibits on three acres of 
ground to demonstrate the working of 
typical pieces of mining equipment. 
Drilling, machine loading of muck, slush- 
ing, and other operations were carried 
out in improvised mine sections, and 
compressed air and electricity for the 
purpose were supplied from the Caspian 
Mine some 2400 feet away. 

As is true of most mining regions, 
the Iron River District has had a color- 
ful and eventful history, and the cen- 
tennial provided an occasion for recall- 
ing outstanding episodes. At the time 
of its founding, a few villages of Menom- 
inee and Chippewa Indians were scat- 
tered throughout the country that was 
destined to yield fortunes from iron ore 
and forest products. Following the in- 
itial discoveries, the Indians were quick 
to recognize an opportunity to improve 
their financial status. It was a common 
practice among them to bring specimens 
of high-grade be-wa-bic (iron ore) into 
a new settlement and offer to reveal 
its source for $100. Many mines can 
trace their origins to such transactions, 
in which the white man was usually 
able to trim a fat slice off the Indian’s 
asking price. 

Not always, though, did the be-wa-bic 
turn out to be iron ore. A story is still 
told of an incident in 1877 that almost 
cost a settler’s life. A civil engineer 
named Selden was informed by an In- 
dian who lived at Chicagoan Lake that 
he knew where there was ni-shi-skin be- 
wa-bic—good iron ore. Selden agreed 
to pay $100 for a look at the occurrence, 
but made it plain that the ore had to 
be of good grade. After much delay, 
he was guided by the Indian and a 
companion across the lake, through a 
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OUTDOOR DISPLAYS 


Timber structures set up in a field (left) represented drifts, stopes, and other 
underground mine openings in which machinery was run so visitors could see 
how ore is broken and extracted. One of the open-air displays showed under- 
ground ore loading or slushing by use of an Ingersoll-Rand air-operated hoist 
with an air-line foot throttle (top-right) that maneuvered a scraper on a timber 
slide. A 1901-model Rand drill, right, was a part of the ‘evolution of machinery” 





display. Note the tripod mounting with the heavy weights on the legs. 


swamp, and up a ravine, where he be- 
held a large red boulder. Selden saw 
that it was not iron ore, but when he 
told the Indians it was worthless they 
threatened to kill him, claiming he had 
not lived up to his agreement. Selden 
somehow managed to get back home 
none the worse for his experience, but 
without an iron-mine location to file on. 

There are other stories of a different 
sort such as the one that involved a Me- 
nominee Indian named Wa-be-cat and 
a Doctor Hall of Marinette. When the 
Indian showed the doctor a piece of 
iron ore and agreed to disclose its source 
for the customary $100, the latter coun- 





tered with an offer of $25, which the 
red man refused. According to the nar- 
rative handed down, Hall said: “If 
you’d tell me where there is a lot of 
good cork white pine, I’d be very much 
interested. Who wants any iron ore 
up the river? It can’t float, and how 
in thunder are you going to get it out? 
I’m probably a fool, but I'll make it 
$50 and not a cent more. If you don’t 
want that, take your ore and get out.” 
The Indian left. It developed later that 
the ore came from the site of the pres- 
ent Vulcan Mine. The doctor had passed 
up a fortune. 

Crystal Falls is the county seat of 





CLOSE-UP OF A “HAULAGE DRIFT” 


Simulating underground conditions as closely as possible, this haulage level 
was set up complete with tracks, cars, and electric-trolley locomotive. The 
overhead structure at the right end represents an opening to a stope with a chute 
at the bottom equipped with an air-operated gate by which the loading of ore 
into cars is controlled. In front of the “‘drift’’ are the miners who demonstrated 
the equipment. 
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Iron County, though some still dispute 
its legal right to the title. Iron Ore- 
Rama included a skit showing the “‘steal- 
ing of the courthouse’”’ from Iron River, 
an act that once threatened to cause 
bloodshed. In 1885, Marquette County 
was divided, and Iron County was born 
by legislative action. Iron River was 
designated as the temporary seat of 
government pending a general election. 
Crystal Falls wanted the honor, and 
its enterprising citizens set out to get 
it. Possibly they reasoned that posses- 
sion is nine points of the law. At any 
rate, one wintry night they transferred 
the county seat to Crystal Falls, and 
it stayed there despite threats of violence 
and considerable political and legal ma- 
neuvering by Iron River residents. 

The fantastic piece of political larceny 
was engineered with the aid of a poker 
game. On a chosen date, Crystal Falls 
sportsmen started the game in the Boy- 
ington Hotel, in Iron River, a short 
distance from the frame building that 
contained the county records. They saw 
to it that stakes grew high, that liquor 
flowed freely and that all the inhabitants 
of Iron River got news of the big party. 
When the people had been lured to the 
game, and homes, business houses and 
streets were practically deserted, two 
Crystal Falls men excused themselves 
from the table and removed the records 
from the temporary courthouse. By 
sled and railroad the papers were trans- 
ported to Crystal Falls, where the sheriff 
placed them under heavy guard. 
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Alumina Used as a Dehumidifying Agent 
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Schematic arrangement of an Electrodryer providing a 
continuous flow of dehumidified air to pneumatically 
operated controls. While one unit is in service the other 
is undergoing reactivation and cooling. 
a spent to a fresh adsorber is done by moving a lever 


HE removal of that last bit of mois- 

ture from certain industrial fluids is 
often either essential or highly desirable. 
Aftercoolers, filters and separators have 
long been standard and indispensable 
equipment for extracting the bulk of 
the moisture entrained in gases. How- 
ever, there are instances where any re- 
maining trace should be withdrawn be- 
fore the fluids undergo subsequent treat- 
ment or application. To take up where 
the bulk dehumidifiers leave off, the 
Pittsburgh Lectrodryer Corporation, a- 
mong other manufacturérs, has stepped 
into the field of water-vapor control and 
introduced its Lectrodryer equipment 
which is designed to bring dew points 
into line by means of the solid adsorp- 
tion method. 

High water vapor in gases is respon- 
sible for a host of troubles such as the 
formation of products of corrosion that 
clog piping and instruments, freezing 
of lines, and damage to chemicals and 
foods in process or in storage. These 
lead to inefficient operation and shut- 
downs, but can often be prevented by 
reducing the moisture content of the 
gases to a minimum. Lectrodryers have 
been designed for this purpose and are 
being utilized in the preparation of bot- 
tled gases that must be moisture free; 
in keeping moisture out of the atmos- 
phere in which safety glass, radio and 
electronic tubes and drugs are produced; 
in providing a dry atmosphere for metal 
annealing operations; in supplying dry 
compressed air essential to the control 
of equipment in high-octane gas and 
synthetic-rubber plants, for unloading 
tank cars containing chemicals and for 
a long list of other industrial and labo- 
ratory uses. 

Where nature, process or application 
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DUAL SYSTEM 


Shifting from 


protective device. 


cause undesirable moisture in organic 
liquids such as Freon, that serves as 
a refrigerant, and oil-industry’s benzol, 
the new equipment can be brought into 
play because it works equally well in 
the adsorption drying of many liquids 
as it does in the field of gas dehumid- 
ification. 

Alumina (aluminum oxide) is the solid 
adsorption agent used. There is an 
affinity between that substance and some 
gases at controlled temperatures which 
causes the latter to condense on the 
surface of the aluminum oxide. The 
corporation takes advantage of this phe- 
nomenon in its Lectrodryers, its Lec- 
trobreathers which are designed for the 
purpose of preventing moisture from 
entering oil and chemical storage tanks, 
and in its Lectrofilters for the removal 
of oil vapor from compressed air and 
other industrial gases. 

Another advantage of alumina is that 
it can be reactivated by the application 
of heat. This is done in various ways, de- 


which actuates an interconnected and interlocking valve 
mechanism. Overheating of the alumina during recon- 
ditioning is prevented by means of a temperature-limit 
Each section is usually in service for 
a period of eight hours. 


pending upon the dryer used. There 
are three basic types: single, dual and 
multiadsorbers. The first is for inter- 
mittent service and is equipped with 
a blower and motor by which the mois- 
ture is extracted from the alumina at 
night or when the unit is idle. In the 
case of the twin type, one section pro- 
vides a continuous flow of dehumidified 
air while the other is being reconditioned 
also by means of a motor-driven blower. 
The multidryer has beds of heating ele- 
ments arranged so that drying and re- 
activation are accomplished simultan- 
eously. 

In addition to the standard type 
Lectrodryers, the company makes a 
10x13x26-inch portable unit for labo- 
ratory use and special adsorbers in a 
wide range of sizes for pressures of 5000 
psi and more capable of handling loads 
as high as 200 pounds of water a day. 
The little dryer operates at pressures 
as low as 2 inches of water but is built 
for pressures up to 15 psi. 


Multiple Nut-Running Tools Economical 


INCE we worked up the article in 
Son September issue on multiple nut- 
running tools, some interesting informa- 
tion on their low maintenance cost has 
come to us from one of the Detroit 
automobile plants. Two each of three 
types—a 5-tool combination for running 
nuts on wheel lugs, a 4-tool machine 
for placing nuts on U-bolts in spring- 
and-axle assemblies, and a 2-tool unit 
for running nuts on rear-spring shackle 
bolts—-were put to work in the plant 
on November 11, 1950. 

Up to the time of the report, neither 
the U-bolt nor the shackle-bolt machines 
required any maintenance; the only re- 


pair job necessary was the replacing 
of five vanes in the Multi-Vane driv- 
ing motor of one of the wheel-lug ma- 
chines. Under the previous arrangement, 
using individual tools on the operations, 
the average weekly maintenance cost 
was $6, which was also economical. How- 
ever, the multiple-tool assemblies are 
said to have improved the quality of 
the work done. 

All told, the machines in service con- 
tain 22 air motors, and it is considered 
remarkable that in nine months of oper- 
ation only one had to have attention— 
a repair job that involved the renewal 
of but five vanes. 
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The tires that cushion the 

Mighty high-speed landings of the 
Small Douglas-built Navy rocket 
Tires plane that lately broke speed 
and altitude records are no 

bigger than those on a Crosley automo- 
bile, but much stronger. The landing- 
wheel tires are capable of withstanding 
an impact load of 8 tons but are only 2 
feet by 5% inches in size; the nose wheel 
is 20 by 4.4 inches. They are made by 
The B.F. Goodrich Company, which re- 
ports that they carry about eight times 
as much pressure as automobile tires and 
twice that ordinarily in airplane tires. 


* * * 


The idea of mixing finely 

Pumping divided coal with water and 
Coal to pumping it through a pipe 
Market line from mine to market 
was advanced more than 50 

years ago but has never been tried on 
a large scale. Because of recent inter- 
est in the proposal, the U. S. Bureau 
of Mines has studied its possibilities 
and issued a report. It believes that 
a pipe line 100 miles long and large 
enough to transport 5000 tons of coal 
daily could be built for $10,000,000. 
The operating cost is estimated at from 
$1.28 to $1.91 a ton. A bigger line, 
capable of carrying 36,000 tons a day, 
would cost more but could, it is figured, 
move coal for from 38 to 95 cents per 
ton. The report admits that problems 
relative to pump performance and be- 
havior of the water-coal mixture can 
be solved only by actual performance 
tests. Since the bureau’s work was com- 
pleted, a large coal company has an- 
nounced that it is considering building 
a 12-inch line 17,000 feet long in Ohio. 


* * * 


The City of Los Angeles 


Monorail has received approval from 
Transit the California Legislature 
on Coast to construct an overhead 


monorail railway. If built, 
it will be the second of its kind. The 
first one has been operating between 
the towns of Elberfeld and Barmen in 
the Ruhr district of Germany since 1901 
and has carried millions of passengers 
annually without a fatal accident. 

As planned, the Los Angeles system 
will run 44 miles from the San Fer- 
nando Valley, north of the city, to Long 
Beach, on its southern border. The 
route will generally follow the course 
0: the Los Angeles River. Normally 
a dry stream, it has at times been swelled 
by floods, and as a control measure the 
bed and banks have been faced with 
ce ncrete that might serve as foundations 
for the superstructure. 
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This and That 





To provide for north and south traffic, 
two rails will be laid about 70 feet apart 
on inverted V-shaped steel supports. 
Electrically powered cars, with seats for 
40 passengers and room for 60 standees, 
will run 16 feet above ground except 
at points where rises and dips are nec- 
essary to avoid bridges and other ob- 
structions. Stations will be spaced at 
intervals averaging a mile. 

A maximum speed of 55 miles per 
hour and an average speed of 38 miles 
are believed to be feasible. On this 
basis, a trip that now takes 100 minutes 
on surface trolley lines could be made 
in half an hour. The cost of construct- 
ing the monorail system is estimated 
at $1,500,000 a mile, as compared with 
$10,000,000 a mile for a subway. 


* * * 


Industry is becoming food- 


“Come conscious in its relations 
and with the public. Several 
Get It”? large firms now make a 


practice of serving a sim- 
ple but satisfying meal to stockholders 
who attend annual meetings. Sometimes 
the guest list runs into the high hun- 
dreds. Last March, when the United 
States Steel Company broke ground 
near Morrisville, Pa., for the huge Fair- 
less Works, it provided charcoal-broiled 
steaks and all the trimmings for the 
fortunate 700 or so who were invited 
to the affair. Service bordered on the 
alfresco, with only a gigantic circus tent 
between the diners and the threatening 
skies. A caterer brought all the equip- 
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ment, food, and help to prepare the meal. 

Fine as it was, this repast was perhaps 
exceeded in some respects by a lunch- 
eon recently tendered to 1200 guests 
at the opening of the Margam Works 
of the Steel Company of Wales. Ac- 
cording to The Iron and Coal Trades 
Review, of London, this turned out to 
be “‘the biggest catering occasion out- 
side London for a generation.”’ It was 
thought for a time that the king would 
attend, and plans made with that in 
mind were not changed when it was 
learned that he would not be there. 

The concern that had been engaged 
to do the catering shipped 20 carloads 
of paraphernalia and edibles a distance 
of 177 miles from its headquarters to 
Port Talbot, site of the mill. Arriving 
on a Sunday morning, they were un- 
loaded by 40 porters and set up in a 
large building that was destined to house 
a rolling mill later on. A reception room, 
banquet hall, cloakroom, kitchen, and 
staff mess room were created and out- 
fitted. On Tuesday the luncheon, pre- 
ceded by cocktails, was served by 280 
waitresses. They were directed by an 
executive of the catering firm from a 
box—something like a “pulpit’’—from 
which steel-rolling operations will soon 
be supervised. The affair was so well or- 
ganized that a 5-course meal was placed 
in front of the guests in just 55 minutes. 
The total staff involved in this culinary 
effort numbered 400. 


* * * 


To bolster its lagging coal 


Food production, Great Britain 
Versus has invaded farmlands and 
Coal established open-pit work- 


ings. That move has not 
helped the food-supply situation. Farm- 
ers and land owners have decried the ac- 
tion, and the matter eventually reached 
the attention of the House of Commons. 
Following conferences, it was decided to 
restore land from which coal is stripped 
as soon as possible after mining opera- 
tions have been concluded. Top soil 
removed from such tracts will be stock- 
piled so that it can be put back in place. 


* * * 


Some history on the devel- 


Facts opment of air conditioning 
on Air has been published by Co- 
Cooling lumbia University, which 


teaches the engineering fun- 
damentals of this science to an increas- 
ing number of students. First off, Prof. 
Carl F. Kayan, who is the school’s fore- 
most authority on the subject, works 
in an unconditioned office. ‘““The cob- 
bler’s children always lack shoes,” he 
says. For that matter, there is more 
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**It looks all right, but will it last?’’ 





air conditioning designed to aid indus- 
trial processes than to promote human 
comfort. 

The pioneer effort in this country to 
make summer heat and humidity more 
bearable was put forward by A.S. Lyman 
of New York in the 1860’s. He in- 
vented an “air purifier’”’ which was in- 
corporated in the headboard of a bed. 
It had no mechanical parts and depend- 
ed upon some unexplained chemical ac- 
tion for its functioning. That was dur- 
ing Civil War times, and in promoting 
his brain child the inventor declared 
that it would enable one to be com- 
fortable even in the warmest hospitals 
in the South. A feature of the apparatus 
was that the air could be scented with 
pine, balsam or other odor to the user’s 
liking. Just what happened to the de- 
vice is not recorded, but it is reported 
that Bellevue Hospital in New York 
bought two of them and-wrote a glow- 
ing testimonial on their performance. 

Cooling by means of ammonia refrig- 
eration was begun in the 1880’s, and 
one of the first applications was made 
by a British concern in a rajah’s palace 
in India. The great growth in air con- 
ditioning came after the turn of the 
century. Among those who began to 
study the problem of controlling the 
amount of moisture in the air was Willis 
H. Carrier, then a young engineer with 
the Buffalo Forge Company. In 1903 
he installed a system in a Brooklyn 
lithographing plant for regulating the 
water content of the atmosphere during 
the summer months. 

During the next decade, pioneers in 
the industry devoted most of their at- 
tention to controlling humidity. That 
was followed by steps to maintain year- 
around uniformity of the atmosphere 
to improve and standardize various in- 
dustrial processes. Comfort air condi- 
tioning did not become really important 
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until the 1920’s. For example, it was 
not until 1925 that the Rivoli Theatre, 
a movie house in New York City, put 
in equipment for this purpose at a cost 
of $65,000. The management was sur- 
prised but nonetheless delighted to find 
that the increased attendance paid for 
the installation in three months. 

In some locations air conditioning con- 
tributes to safety. That is true in hospi- 
tal operating rooms, for example. Years 
ago static electricity occasionally caused 
a patient, whose lungs were filled with 
an anesthetic, to explode like a hydro- 
gen balloon. Protection against such 
an occurrence is now provided by con- 
trolling the humidity. 

* 


* * 


Castor oil which finds its 


Castor greatest use in industry, con- 
Oil trary to what little girls and 
Boom __ boys believe, is perhaps go- 


ing to be one of the major 
crops in the Southwest. The oil is ex- 
tracted from the bean which, in recent 
years, has come chiefly from Brazil. 
The plant is a large one, growing to 
heights of 10 to 20 feet, and the seeds 
have to be picked by hand. However, 
a smaller bush has been developed that 
will permit machine harvesting. 

Approximately 60,000 acres were 
planted this year in California, Arizona, 
Texas, and Oklahoma, and a yield of 
beans worth $9,000,000 is expected. The 
Massey-Harris Company has designed 
a machine that sells for $4500 but will 
do the work of from 50 to 100 hand 
pickers. Fifty were supplied for serv- 
ice this year. 

Castor oil is in demand as a lubricant 
for airplane engines and as an ingredient 
in a plastic insulation for telephone wires 
that is much lighter than anything of 
the sort made previously. Between 
1940 and 1950 consumption of the oil 
in paints increased an average of 50 
percent annually. Right now, however, 
its use for this purpose is restricted. 

* 


* * 


What was reported to 


Old Water’ be the largest tangen- 
Wheel tial water wheel in ex- 
Retired istence was taken out 


of service last year after 
having served the Morning Mine in the 
Coeur d’Alene District of Idaho for half 
a century. It was put in for the pur- 
pose of compressing air for ventilation 
and drilling before there was electricity 
in the area. The wheel, of the Pelton 
type, was 33 feet in diameter and mount- 
ed with two 12-foot auxiliary wheels 
on a steel shaft 15% inches in diameter 
and 33 feet long. It is said that the 
shaft had been forged for the driving 
mect anism of a battleship. 
The plant was located about 3 miles 





from the mine. Two water jets, o ser. 
ating under heads of 1000 and 1400 ‘eet 
and obtaining their supplies from cre >ks, 
hit the buckets on the rim of the big 
wheel with terrific force, turning i. at 
a maximum peripheral speed of aout 
90 miles an hour. Three jets, with the 
comparatively low head of 140 ‘eet. 
played on the smaller wheels. (Com. 
pressors located at both ends of the 
horizontal shaft had a combined capac- 
ity of 5000 cfm. 

Because the water supply was vari- 
able, a 3000-cfm and a 2000-cfm motor- 
driven compressor were installed with- 
in a few years to take over during dry 
seasons. In 1939, two 300-hp motors 
were connected with the shaft in such 
a way that they would idle when there 
was ample water to keep the compres- 
sors at capacity, or pick up whatever 
share of the load was necessary to main- 
tain capacity. The air was delivered 
to the mine through a pipe line 13-inches 
long. 

Last year the shaft cracked through 
at a point between the Pelton wheel 
and one of the smaller units and it was 
necessary to remove the section on which 
the large wheel was mounted. Inquiries 
were made about a replacement shaft, 
but it developed that it would require 
so much time to procure and put in 
service that the move was impractical 
For that matter, the hydraulic instal- 
lation probably had been costing the 
mine money for some time, according 
to an account in News Letter published 
by American Smelting & Refining Com- 
pany, which owns the Morning Mine. 

“Though a mechanical marvel of its 
day,”’ the article reads, “‘the big wheel 
had outlived its usefulness. A check- 
up of power records over the past seven 
years revealed that only during seven 
months had the water power been ade- 
quate to carry the entire load for the 
5000-cfm unit. Reports of current power 
consumption indicate that during low- 
water periods the world-famed installa- 
tion may have been a drag on the line. 
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**When you getting your new glass- 
es, Jimson? You’re reading that 
crack in the wall again.”’ 
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CROPS FROM THE SEA 


T IS remarkable the way the land 
he the sea team up to minister to 
mankind’s wants. The land provides 
wood, stone, and metals with which to 
build homes to live in, factories and 
offices to work in, railroads and high- 
ways to travel on, and even coffins to 
be buried in. The soil also yields coal 
to ward off the winter chill, and water 
to drink. All these and more are to be 
had practically for the taking; but the 
land, unaided, brings forth only a limit- 
ed supply of things that man can eat. 

It is true that there are berries and 
fruits, especially in the tropical areas, 
and wild fowl and animals; but the lat- 
ter do not perpetuate themselves in suf- 
ficient numbers to meet the demands 
of the earth’s swelling population. When 
the Indians had North America to them- 
selves there were enough bison and wild 
turkeys to go around, but it was not 
many years after the coming of the 
white man that they were threatened 
with extinction. So far as field crops 
are concerned, there are few edibles that 
will grow abundantly unless they are 
planted, fertilized, and cultivated. 

The sea, however, fortunately sup- 
plements the bounty of the land and 
makes up for its shortcomings. Except 
in the case of oysters and lobsters, man 
does little to aid Nature in providing 
sea food, yet there is seldom a shortage. 
Roughly, seven-tenths of the earth’s sur- 
face is salt water, and experts say that, 
on the average, an acre of ocean is twice 
as productive of plant and animal life 
as an acre of land. There always seems 
to be enough fish no matter what the 
demand may be, although there is, at 
times, a scarcity of certain varieties. 
To get them it is necessary only to send 
out more fishermen. For that reason 
the price of sea food has risen relatively 
little in comparison with that of red 
meat, despite the great growth in fish 
consumption resulting from canning and 
freezing. There was a time when little 
fish was available except along seacoasts; 
aow it is processed in many ways and 
kept in good condition for a week or a 
vear after it has been caught. 

The sea not only helps materially to 
eed us but it is also contributing an in- 
creasing proportion of our supply of nu- 
merous inorganic products. Mineral- 
»gically speaking, the ocean contains a 
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little of everything that washes off the 
land. Most minerals are soluble to some 
extent in sea water and are consequently 
to be found there, even though the con- 
centration in many instances is extreme- 
ly low. Still, minerals are present, and 
more of them are being carried into the 
seas as time goes by, accumulating a- 
gainst the day when they will be needed. 
Magnesium and bromine are already 
being economically extracted from the 
ocean, and many other elements will 
join the list as land sources are depleted. 


GEOCHEMICAL PROSPECTING 

EOLOGISTS are of the opinion that 

most of the major ore deposits in 
the United States that extend to the 
surface of the ground have been dis- 
covered. Still unfound, they believe, 
are many that are hidden from a few 
feet to hundreds of feet underground. 
Locating them is, of course, a difficult 
matter at best, but techniques recently 
developed by the U. S. Geological Sur- 
vey promise to help materially. 

Involving both geology and chemistry, 
the new discovery methods are called 
geochemical prospecting and consist in 
making extremely sensitive tests in the 
field for traces of minerals in both the 
soil and plants. The tests are of two 
kinds, colorimetric and chromographic. 
The first makes use of colored solutions 
in which the intensity of the color in- 
dicates the amount of metal present. 
The chromographic or spot test provides 
colored spots of definite size, and in 
this case, too, the intensity of the color 
is a guide to metal concentration. 

A new instrument, the chromograph, 
designed by two of the Survey’s chem- 
ists, Rollin E. Stevens and Hubert W. 
Lakin, enables an analyst to produce 
colored spots on a piece of filter paper 
that are compared with standard spots 
made with known quantities of metals. 
These comparisons make it possible for 
him to detect with the unaided eye 
minute amounts of minerals occurring 
in soils, rocks, and plants. 

The equipment and chemicals used 
are inexpensive and easily transported. 
The processes are simple and require 
little time for their execution. By their 
aid prospectors can quickly get infor- 
mation without leaving the field, where- 


as samples must be sent away when 
conventional assaying is relied upon. 

Up to date the chromograph has been 
utilized to make quantitative spot tests 
for determining the presence of cobalt, 
nickel, copper, and silver in soils and 
rocks and of nickel in vegetation. Silver 
is important not only for itself but be- 
cause it is associated with many other 
metals, any or all of which may exist 
where it is found. A satisfactory test 
can be obtained if as little as a gram 
of material is at hand, and the chromo- 
graph will produce a spot if the silver 
content is but one part in five million. 

The colorimetric method indicates the 
presence of minerals in water samples 
from springs, streams or lakes. The 
chemical dithizone is mixed with carbon 
tetrachloride in a tube, some of the water 
is added, and the mixture shaken vigor- 
ously. Upon settling, the tetrachloride 
collects at the bottom of the tube and 
above it is the dithizone, which is nor- 
mally green but is turned red by metals. 
The final color of the mixture is a com- 
bination of green from unreacted dithi- 
zone and red metal dithizonates. The 
test is so sensitive that it will reveal 
as little as 0.002 part per million of 
zinc and 0.01 ppm of lead or copper. 
Minerals in soils or rocks can be simi- 
larly detected by first digesting some 
of the material in acid. 

To determine the efficacy of these 
techniques, they have been thoroughly 
tested on known ore deposits as well 
as in areas devoid of mineralization. 
In one of the latter sections a definite 
reaction for lead was obtained, and drill- 
ing proved the presence of a vein from 
which some 10,000 tons of ore has so 
far been mined. 

Elements vary a good deal in their 
geochemical habits. Lead, for example, 
seldom produces a reaction except close 
to where it lies, although zinc is per- 
ceptible at appreciable distances. In 
general, there is a considerable area a- 
round heavy ore concentrations in which 
evidence of their presence can be de- 
tected. These areas are oval shaped 
and called ‘‘haloes.’”’ They may be either 
primary (originating from the dispersion 
of metals in rocks when the ore bodies 
were formed) or secondary (formed by 
the dispersion of metals during the 
weathering processes.) The first type 
is confined mainly to bedrock, while the 
second is found in soils, plants and 
ground water. Primary haloes will follow 
steep fracture zones, and some have been 
observed that emanated from ore lying 
500 to 700 feet below the surface. 

Chromographs will be manufactured 
soon and will be available to the gen- 
eral public. The instrument has been 
called the “poor man’s spectograph” 
because it gives anyone the means of 
making determinations that have long 
been obtainable only by spectographic 
analyses. 


277 


Pneumatic Fingers Probe Depth of Drill Holes 


N automatic gauge combining the 

use of compressed air and electric- 
ity to check the depth of drilled holes 
in engine blocks is another excellent 
example of what can be accomplished 
when American industry is faced with 
a manufacturing problem. The gauge 
is a valuable adjunct in the Indianapolis, 
Ind., truck-engine plant of the Inter- 
national Harvester Company and is a 
local affair in thought, design and con- 
struction. 

Back in 1947, when plans were being 
made to retool the sections of the plant 
in which the new Silver Diamond en- 
gine was to be built as a part of In- 
ternational’s new L-line truck models, 
it was decided that the machining lines 
for the engine block and head should 
be in the form of a series of transfer 
machines. It was reasoned that such 
machines, performing the multiple oper- 
ations involved in automatic cycles, 
would result in higher than normal pro- 
duction for any given period but that 
their installation would create difficul- 
ties if certain nonmachining operations 
were to keep pace with production. 

One of these problems in the case 
of the engine-block machining line con- 
cerned the checking of every drilled hole 
for proper depth before tapping, work 
that would have to be done to avoid 
breaking taps or ruining spindles in case 
some of the holes were not deep enough. 
A. M. Bowers, works manager, had an 
idea for a method by which the nec- 
essary checking could be done on an 
automatic basis. He suggested a large 
tunnel-type gauge that would be set in 
the conveyor and check all holes at one 
time. The plant’s mechanical engineer- 
ing department, headed by Joe Olender, 


wey 


took the idea from there and designed 
and built the gauge. When production 
of the Silver Diamond engine got under- 
way, the unit was an integral part of 
the engine-block machining line. 
Checking proceeds as follows by the 
new method: When an engine block 
is in the gauge all the red lights on a 
panel board mounted on top of the gauge 
are turned on. There are 78 lamps, each 
of which indicates a specific hole drilled 
in the block. Then the operator pushes 
a button switch, thus causing a like 
number of gauging fingers to enter all 
the holes simultaneously. The fingers 
are actuated by means of small pneu- 
matic cylinders, which are connected to 
limit switches that control the lights. 
When compressed air is admitted into 
the cylinders, the pistons move the fin- 
gers forward, and if a hole has been 
drilled to the proper depth its lamp 
goes out. But if one or more of the red 
lights continue to burn, their location 
on the panel board quickly identifies 
the hole or holes that need further drill- 
ing before they are ready for tapping. 
Like any new-type machine, there 
were ‘“‘bugs’’ in the gauge that had to 
be worked out. That has been accom- 
plished, and the unit has proved itself 
to be a practical solution of a tough 


THE BIG GAUGE 
Protected by a metal housing, the gauge 
is an integral part of the engine-block 
machining line and operates automat- 


ically. Mounted on top of it is the 
panel with its 78 indicating lights. 
Those that continue to burn while 
checking is in progress identify the 
holes in the engine block that are not 
drilled deep enough. 


problem—how to do the job of checking 
drilled holes fast and automatically and 
without damage to taps and spindles. 


Desurger for Pipe Lines 


ATER hammer in oil pipe lines is 

virtually eliminated, it is claimed, 
by a desurger made by the Valve Engi- 
neering & Development Company. The 
unit is of through-flow design and ac- 
cumulates the shock pressure waves, 
dampens their energy, and sends them 
on without the damaging pulsations. 





IN OPERATING POSITION 


The large pipe in the foreground is the desurger interposed in the mud line of a 
rotary drilling rig in a Gulf Coast oil field. 


278 


Interposed in the fluid line, it consists of 
a pipe with a series of throttling orifices 
and of a larger surrounding pipe. The 
annular space is divided longitudinally 
by a membrane or sleeve made of Hycar 
American rubber, and the outer chamber 
is charged with air or gas to counterbal- 
ance the nominal pressure in the fluid 
line. 

The action of the Fluidynamic Desur- 
ger, as it is named, is as follows: In the 
case of excess head caused by the action 
of the pumps or by the closing of a valve 
during oil-well drilling operations, the 
liquid is robbed of some of its energy by 
flowing through the throttling orifices 
into the annular chamber, where it is 
forced against the membrane, causing 
the latter to expand and to compress the 
gas on the other side of it. This further 
dampens the pulsations and expels the 
liquid back into the fluid line, giving the 
orifices another chance to absorb harm- 
ful energy. 

In an installation designed for mud- 
pumping operations, hydraulic shock 
was reduced, according to reports, from 
950-2250 psi to 1850-1900 psi, which 
represents a surge removal of 96 percent. 
In this connection it should be mentioned 
that the unit could not have functioned 
economically without the use of the 
Hycar membrane, an abrasion- and cor- 
rosion-resistant product made by the 
B.F. Goodrich Chemical Company. 
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High production of good quality with 
minimum operator fatigue were the ob- 
jectives sought by the Motor Division 
of the Arnolt Corporation when it de- 
signed its pneumatically controlled up- 
holstery press. The machine is of steel 
construction with an aluminum bed over 
which a rubber diaphragm '%-inch thick 
is stretched. On this cushion is placed 
the upholstery material, outer surface 
down, the padding, and the back or 
seat panel to which the fabric is to be 
fastened. During this operation the as- 
sembly is held in place and compressed 
between the rubber diaphragm and a 
frame that conforms in shape to the 
assembly. Pressure is exerted by an 
air cylinder operated by a hand lever 
and is regulated by an air gauge at 
from 70 to 90 psi, depending upon the 
type of the work. For a flat, tight 
seat, for example, the pressure should 
be around 70 psi, while 40 psi suffices 
for one with a high, soft crown. The 
press bed rotates easily on ball bear- 
ings so operator does not have to change 
his position during tacking or stapling. 





Want a quiet place in which to work? 
Then coat ceiling and walls with Gold 
Bond Thermacoustic—a material that 
is said to absorb sound, to fireproof and 
to insulate at the same time. It can 
be sprayed on masonry, plaster, metal 
and glass by an air gun and may be 
applied so thin as to preserve any ceil- 
ing design or to a thickness that hides 
unsightly piping. It can also be painted 
without appreciable acoustical loss. 
Thermacoustic is a product of the Na- 
tional Gypsum Company, and there are 
six kinds to meet varying needs. 





What is claimed to be a revolution- 
ary method of soldering has been de- 
veloped by McCord Corporation in co- 
operation with Mathieson Chemical Cor- 
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poration. Known as the Coronil Solder- 
ing Process, it is based on a new series 
of fluxes which bear the trade name 
M.C.C. and are made from hydrazine, 
a Mathieson chemical. The fluxes are 
said to -be suitable for use in joining 
most metals and to produce bonds of 
exceptionally high strength without leav- 
ing corrosive residues. Obtainable from 
Mathieson, they are to be used in all 
the McCord plants, in one of which 
they have received a thorough tryout. 





Mechanical equipment is coming to 
the aid of the janitor by enabling him 
to wash up to 5000 square feet of wall 
surface or ceiling in a day. The equip- 
ment with which he can do this con- 
sists of two aluminum tanks each with 
a 16-foot hose connection ending in a 
trowel with a washable scrubbing pad. 
One tank contains a cleaning solution 
and the other rinse water, which are 
applied by compressed air. Buttons on 
the trowels control the flow and prevent 
dripping and splashing. 





Air-operated jaws and an automatic 
lift-and-drop table are features of a new 
cloth-folding machine designed and 
built by Hall & Jansson Company. The 
two clamps, which extend the width of 





the table, are operated by a foot-con- 
trolled pneumatic cylinder, the piston of 
which exerts an upward thrust against a 
loosely pivoted rocker bar. The pressure 
thus applied is successively transferred 
to lifter arms pinned to rock shafts at 
the ends of the bar and to links attached 
to the jaws. The latter are opened alter- 
nately by means of cams which rotate 
the rock shafts, so that first one clamp 
and then the other holds the material as 





If the fabric is to be 


folding proceeds. 
cut at any point during the operation, or 
when the end of a piece is reached, pres- 
sure in the cylinder (indicated by an 
arrow in the illustration) is released by 
the 3-way foot valve, causing both jaws 















Foot Valve 


No. 3401-R-4 
VY Inch 4-Way 


FOOT OPERATED air Valves 


Increase output of hammers, shears, presses, etc. 


@ Operators have both hands free to handle the work—speed- 
ing production. Valving mechanism has stainless steel body and 
push-pull rods, brass sleeves, self-sealing U-packers and many 
other refinements, all fully enclosed against dirt, assuring long 
efficient trouble-free operation. Convenient pipe connections. No 
metal to metal seating. ¥%’’ to 1’’ sizes, 3-way and 4-way, neutral 
position and regular actions. Write for full details. 
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Guick-As-Wink 


AIR AND HYDRAULIC 


Control Valves” 





Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 2037 East Pershing St., Salem, Ohio 


(279) 


Apv. 19 
















VICTAULIC... 


The Best Method for Piping! 










A METHOD with plenty of meaning, 
that’s Victaulic ...it’s the world’s 
best. The Victaulic name stands 
for pioneering and leadership in 
quick, dependable piping... the 
Victaulic Method stands for quicker, 
money-saving piping construction. 





Here’s what the VICTAULIC METHOD is 
and why it’s the EASIEST WAY TO 
MAKE ENDS MEET... 


@ A complete line of simplified, 

versatile pipe couplings 34” through 60” 
sizes for steel, spiral and cast iron pipe 

... that automatically provide flexibility 
for irregular laying contours and yet assure 
positive-lock, leak-proof joints even 

under extreme pressure, vacuum or strain 
conditions. 


“Ar” 
VICTAULIC 


@ A complete line of modern Full-Flow  , 
Elbows, Tees and other Fittings that provide 
for directional changes, branch lines and 

all of the other essentials of a piping system. 












@ Handy, portable Vic-Groover Tools 
that prepare the pipe twice as fast and 
with half the effort of conventional pipe 
threader. 


On your next piping job — new construction, 
repairs, or alterations — try the Victaulic 
Method and you'll be sure to save time, 
work, and money. 


Make that next piping job ALL VICTAULIC! 
Write today for Victaulic Catalog and 
Engineering Manual No. 44-8B 


NOTE VIC’S NEW 
COMBINED MAIN OFFICE AND 
. PLANT ADDRESS BELOW — 


ae 


ts, Sizes—3/4" 
“ d through 60” 


VICTAULIC COMPANY OF AMERICA 
1100 Morris Avenue, Union, N. J. 
Mailing Address: Box 509, Elizabeth, N. J. 
hone: Elizabeth 4-2141 
, Victaulic Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 406 Hopewell Ave., Toronto10 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings, 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


27TH VICTAULIC YEAR 


The easiest way to make ends meet 


VILTAULIC 


PIPE COUPLINGS AND FITTINGS 


Copyright 1951, by Victaulie Co. of America 
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to open. As the exhaust usually occurs 
only every minute or so, little air is con- 
sumed. Pressures used vary from 35 to 
45 psi, and a 3-inch-diameter cylinder 
has a lifting capacity of 250-300 psi, 
The machines are constructed to meet 
textile-mill requirements, but with a 
little adjustment will handle any kind 
of cloth ranging from nylon, silk, rayon 
and cotton to seersuckers, plisses and 
bulky fabrics, even some plastics and 
many paper products. A counter may 
be attached to register yardage handled. 
This device is provided with a stop that 
causes it to idle when the folder is not 
running. The repetitive movement of 
the table from low to starting position 
is effected by reduction-gear motor drive. 
Toughness is the outstanding quality 
of Kodagraph Autopositive Paper, a 
new product made by Eastman Kodak 
Company for reproducing drawings. It 
is claimed that rough handling won't 
tear it and that blue- and direct-process 
prints can be turned out up to 30 per- 
cent faster with it than with the less 
translucent standard paper. 





Through the development of an air- 
operated piston-type shift or grinding- 
wheel head member, the Hanchett Man- 
ufacturing Company has been able to 
redesign its sharpener for heavy-duty 
circular saws and eliminate 25 moving 
parts, according to a recent announce- 
ment. As a result of this improvement, 
the machine is said to run smoother 
than the earlier model, to be easier to 



































< EXTENDED 


PORTABLE CONVEYOR 


Mounted on casters and made to tele- 
scope, this all-steel conveyor saves time 
and labor in moving heavy loads short 
distances anywhere in or outside of a 
plant where its service might be re- 
quired. Bundles or parts that do not 
have flat bottoms can be carried. The 
conveyor is manufactured by The 
Wilkie Company in 12- and 18-inch 
widths and nine different lengths that 
are extensible to a maximum of 30 feet. 
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adjust, and to operate with greater ac- 
curacy. Suitable for saws from 20 to 
72 inches in diameter, the No. 772 can 
sharpen all kinds of circular saws used 
in pulp and paper mills and for forest 
products generally; rip, trimmer, slasher 
and edger saws with and without col- 
lars; as well as solid- and inserted-point 
log-cutting saws. Hundreds of differ- 
ent types of teeth, spaced from % inch 
to 3 inches apart, may be ground by 
the aid of interchangeable tooth cams, 
and adjustment for bevel from 0 to 45° 
in each direction can be made. The 





pneumatic cylinder (indicated by an 
arrow in the accompanying picture) con- 
trols the oscillations of the grinding 
wheel and returns the head to its exact 
starting position at the end of each oper- 
ating cycle. The machine is driven by 
a 2-hp motor and, under normal con- 
ditions, uses air at from 20 to 25 psi. 





In a 2-story recess atop Pittsburgh’s 
newest and largest skyscraper is a 97- 
foot cooling tower which is part of a 
multimillion-dollar heating, ventilating 
and air-conditioning system designed by 
Dravo Corporation engineers for the 
41-story building to be occupied by U.S. 
Steel Company and Mellon National 
Bank & Trust Company. An idea of 
the scope of the project can be gained 
from a few statistics. Some 16 miles 
of copper tubing and 1314 miles of steel 
pipe ranging in diameter from 4 inch 
to 24 inches are needed to carry steam, 
condensate, hot water, chilled water, 
drainage and compressed air. The cool- 
ing capacity of the refrigeration equip- 
ment is equivalent to the melting effect 
of more than five million pounds of ice 
daily, and fans with a total capacity 
of 528,000 cfm will circulate the air in 
the structure. About 50 million pounds 
of steam will be used annually. 





A handy soldering-brazing torch suit- 
ible for production or job work is being 
offered by Mass Company. It can be 
operated with natural, artificial or bot- 
tled gas and may be breath-blown or 
attached to an air compressor. The 
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__ WAUKESHA MOTOR COMPANY, 
New Yo fe 





HORIZED DISTRIBU, 


put 


POWER UNITS GENUINE PARTS 


COMPLETE SERVICE 





You can believe in 


How well ...and how long... Waukesha Engines and 
Power Units perform for the user of a truck, tractor, 
air compressor, shovel, oil rig, or any other power 
machinery ... is of prime importance to the Waukesha 
Motor Company... 


And the link between the two—the Waukesha Dis- 
tributor, is of equal importance. 


For your convenience the Waukesha Distributor in 
your locality has a full stock of Waukesha engineered 
parts. And an assortment of complete Waukesha Power 
Units for quick delivery... 


Experienced mechanics, too— ready to give your 
Waukesha Engines periodic inspection and tune-up... 
or to rebuild your equipment when needed. Trained 
engine-specialists perform every service operation by 
factory-approved methods, and to Waukesha precision 
standards. The mechanical staff will be glad to give you 
practical technical advice on any phase of the use and 
care of Waukesha power plants. 


Your Waukesha Distributor is a part of a select, 
nationwide organization of engineers and service men 
of specialized experience and the highest reputation. 
He’s a good man to know...and you’ll like him, too. 
Look for the sign—stop in and see him. 147 
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THIS SIGN 


..-it identifies your Waukesha Distributor 


WAUKESHA, WIS. 
“enbsios 


tt 


Apv. 21 





"STOP-WATCH 
CONNECTIONS... 


NAYLOR Wedge-Lock COUPLINGS Provide Fastest 
Way to Join NAYLOR Light-weight PIPE 


It’s a simple matter to assemble lines of Naylor Pipe when you use 
Naylor Wedge-Lock Couplings. 

Whether the line is for high or low-pressure service, there’s a Wedge- 
Lock Coupling to do the job,—quicker and easier than ever before 
possible. 

You simply slip the coupling over the pipe end, put the next section 
of pipe in place, drive out the opening wedge so that the coupling 
snaps into place on the grooved ends of the pipe, and then drive the 
wedge through the lugs on the coupling to seal the connection. A 
hammer is the only tool required to assemble or disassemble these 
one-piece, positive type couplings. 

Write for Bulletin No. 513 describing the heavy-duty type, and 

for Bulletin No. 514 describing the Wedge-Lock Coupling 


for low-pressure Service. 


NAYLOR PIPE COMPANY 
1245 East 92nd Street, Chicago 19, Illinois 
50 Madison Avenue, New York 17, N. Y. 
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volume of the gas and air is regulated 
by thumb control to give anywhere 
from a needle-point to a pencil-size flame, 
producing heat up to 2500°F. The torch 
is made of brass tubing, is 11'4 inches 
long, and weighs about 10 ounces. It 
is recommended for radiator, electrical 
and sheet-metal work, as well as for 
silver soldering, light brazing and for 
hardening drills and drill bushings. 





According to Du Pont Magazine, rock 
drills and pneumatic tools are served 
by approximately 25,000 miles of air 
hose, enough to girdle the earth at the 
equator. Around 8000 miles is manu- 
factured for the purpose every year of 
both natural rubber and synthetics such 
as neoprene. 





Reusable sweatbands to keep perspira- 
tion out of workers’ eyes and spectacles 
and goggles clear are offered by General 
Scientific Equipment Company, Phila- 
delphia 32, Pa. They are made of cot- 
ton-backed gauze that is expanded to 
about eight times its normal thickness 
to promote absorption. 





Loading and unloading reefer cars 
(cars with slatted decks) by the aid of 
pallets is greatly facilitated, it is report- 
ed, by a pallet roller designed by the 
Frank L. Robinson Company. As the 
illustration shows, it features ten large- 
diameter rolls that have ball bearings 
at each end and are prevented from 
turning in the frame by hexagon axles 
keyed by cotter pins. The standard 

















type is 42 inches long and 36 inches 
wide and has a carrying capacity of 
4000 pounds. The Ace Reefer Pallet 
Roller is used in connection with a 
bridge ramp placed in a level position 
between the deck of a car and a load- 
ing dock. Of the tilt type, its high- 
set center rolls permit quick change in 
direction and full 360° movement. 
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Books and Industrial Literature 








You've heard of die-pressed forgings but 
possibly you don’t know all that may be 
expected of them. The American Brass 
Company, Dept. DPF, Waterbury 20, 
Conn., will send you upon request the third 
edition of Publication B-9 which is a handy 
reference book on copper and copper-alloy 
die-pressed forgings. 

Why Engineer an Industrial Floor? That 
is the title of a 12-page illustrated catalogue 
distributed by Flash-Stone Company, Inc., 
Philadelphia 44, Pa. The booklet illustrates 
the loss in operating efficiency, the safety 
hazards, and other detriments attributable 
to unengineered floors in industrial plants 
and tells how the ills can be corrected. 

In a new catalogue recently published, 
W. H. Nicholson & Company, 12 Oregon 
Street, Wilkes-Barre, Pa., describes its com- 
plete line of steam, air, and gasoline traps 
and steam, air and gas separators of dif- 
ferent types. Included are capacity tables, 
installation diagrams, and a section con- 
taining data, charts and formulae for de- 
termining the right size of trap for a specif- 
ic application. In writing ask for Cata- 
logue No. 751. 

An electromagnet combining compact- 
ness, adaptability and a field strength of 
more than 40,000 gauss with an input of 
only 20 kw should be of interest to labora- 
tory workers. A paper by Prof. Francis 
Bitter and F. Everett Reed reviews the de- 
velopment of this improved iron-core mag- 
net and can be obtained by writing to Her- 
bert H. Howell, Mechanical Division, 
Arthur D. Little, Inc., 30 Memorial Drive, 
Cambridge 42, Mass. 

A pocket-size calculator for determining 
the weight of sheet metal—steel, aluminum, 
iron, copper, bronze or lead sheets—is of- 
fered by Dayton Rogers Manufacturing 
Company, 2824 13th Avenue South, Min- 
neapolis 7, Minn. Calculator is made of 
celluloid and easy to use. Merely set the 
thickness opposite the width, and the weight 
will be opposite the length. The calculator 
can be obtained free of charge by writing 
on a company letterhead. 

Ace Drill Bushing Company has taken 
the 3023 different symbols representing drill 
bushings produced by leading manufactur- 
ers and has catalogued them according to 
A.S.A. standard bushing sizes. This is 
apparently the first attempt by anyone to 
standardize the arbitrary symbols and to 
incorporate them in a handy conversion 
table. The company, located at 5401 Foun- 
tain Avenue, Los Angeles 29, Calif., is 
offering copies of these tables without charge 
as a public service. 

Mack Trucks, Inc., 350 Fifth Avenue, 
New York City, is distributing a highly in- 
formative 4-page leaflet prepared by its 
Trucking Information Service on the im- 
portance of trucking to our national econo- 
my and our individual well-being. In it 
are presented facts to gain support for a 
program (1) to secure high priority for the 
needs of our essential roads, (2) to abolish 
bsolete and conflicting state road restric- 
ons and (3) to gain full use of highway 
xes for better highways. 
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Bausch & Lomb has produced a new 
ne of laboratory microscopes called Dyn- 
ptic Labroscopes featuring high precision. 
inal adjustments of focus are made by 
le operator in a relaxed and comfortable 
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posture by means of a low-positioned con- 
trol. Several other improvements are in- 
corporated in the new line, which is fully 
described and illustrated in Catalogue D-185 
that can be obtained by writing to the 
company at Rochester, N. Y. 

Tolerances allowable in today’s indus- 
trial world preclude all but the best of 
measuring instruments and it would be 
severely handicapped without precision 
gauges of the highest caliber. The Republic 
Gage Company, 2228 Fenkell Avenue, De- 
troit 21, Mich., has long manufactured 
precision thread, plug and ring gauges and 
has recently gone to great pains in pre- 


paring for its customers, dealers and agents 
a comprehensive and well-illustrated cat- 
alogue—No. 51—on its products. 

A Few Facts About Dehumidification for 
Industry put out by the Abbeon Supply 
Company, 179-15 Jamaica Avenue, Jamaica, 
N. Y., contains information on the sub- 
ject that is not generally available. It 
deals with relative humidity and how it 
is computed; the signs and results of too 
much humidity; different methods used to 
remove moisture from the air; and humid- 
ities recommended for various industries. 
This 1951 edition of the company’s bul- 
letin is obtainable upon request. 
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Protect Air-operated 
Equipment Against 
Moisture and Dirt 


The positive way to remove 
moisture and dirt from com- 
pressed air lines is to use the Cuno 
MICRO-KLEAN Air Line Filter. 


This unique cartridge-type fil- 
ter removes all entrained mois- 
ture, plus all foreign particles 
(dirt, pipe scale and other trash) 
down to 1 micron in size. 


“igh TRE tape BAM 


sae 


The dry, clean air assures more 
satisfactory performance—and 
longer life—of pneumatic tools, 
instruments, paint spray systems, 
hoists, ete. 


Less Work for You 
The Cuno MICRO-KLEAN Air 
Line Filter does its work with less 
attention required from you be- 
cause its cartridge needs replace- 
ment only half as often. 


The resin-impregnated fibres 
are non-wicking, so the trapped 
moisture drains promptly. The 
extra-large moisture-collecting 
area means less frequent draining. 


Pressure drop across the car- 
tridge is slight due to the open- 
ness of the structure—80 to 90% 
porosity—and to the absence of 
purely structural components - . id 
(none needed) that offer resistance tk Imp es | pr al | We 


to flow. 








A. Baffle deflects some 


cee sc Lasts the Longest... Twice as Long 


B. Network of fibres 
catches remaining mois- 











ture and dirt as air works Cartridge renewals are cut at least in half when 

its way through interstices. 

C. Trapped moisture Cuno MICRO-KLEAN replaces any other filter. And 

oe sae throughout its service life, MICRO-KLEAN is Suaranteed 
CC LN ane 5 for specific performance. 


Cuno Engineering Corporation 
Dept. 177C, South Vine Street, Meriden, Conn. | 


Please send information on Cuno MICRO-KLEAN | 


Removes More Sizes of Solids 


oe ee ee ee 





from More Kinds of Fluids 
Pe -sasesdaebeeoau cee eee | 
— Strain fuels, lubricants, process fluids, etc.—AUTO-KLEAN 
iid “ae ciahaadaiaanaan | Filter fuels, lubricants, process fluids, etc. —MICRO-KLEAN 
Address. .--+seeereseeecececesecveees | Clean raw water, recirculating water, etc.—FLO-KLEAN 
LANG. 6:56 Wie wee ene Zone... .State | 
| Please attach to your business letterhead 
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